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(A) Heart Model. A three time enlargement. Anterior 
wall removable to show chambers and valves. Great 
vessels and trachea emphasized. Size 14 x9 inches. 
Of indestructible latex material 
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(B) Skin Model. 3rd Dimensional. The layers of 
epidermis, dermis, and subcutaneous tissue are dis- 
sected in steps to illustrate the complicated structures. 
Hair follicles and shafts are dissected and painted 
in differential colors. Size 14x9¥% inches. Of in- 
destructible latex material 
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(C) Frog Model. Complete dorsal and ventrof dis- 
section. Central nervous system and major peripheral 
nerves identified, Size 132 x 13 inches. Of indestruct- 
ible latex material 
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(D) Leaf Model. Cellular structure fully illustrated 
—epidermis, palisade layer,mesophyll, vascular tissue, 
stomates and chicroplastids. 20 inches wide. Of in- 
destructible latex material 
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(E) Earthworm Model. Longitudinal and cross 
sectional views. 70 structures shown. Overall size 
29 x12 inches. Of indestructible latex material 
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(F) Torso Model. Vivid and accurate reproduction 
of the major anatomical structures of the human 
body. Includes abdominal, thoracic, and cranial 
cavities and contents. Dissectable into parts. Size 35 
inches high. Of indestructible latex material 
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Eager young hands are rarely sure 
hands. When they work with labora- 
tory glassware, it is far safer to pro- 
vide apparatus which is known for 
its sturdy quality. Tough PYREX 
brand laboratory glassware is the 
practical answer for student use. Be- 
cause it does resist thermal shock bet- 
ter than any other glassware, there is 
greater safety for the student . . . less 
worry for you. 

Besides, you can count on PYREX 
brand laboratory ware to keep costs 
down. It pays off in longer service 


CORNING GLASS WORKS 





life. Balanced for maximum chemical 
stability, high thermal and physical 
resistance, PYREX ware combines 
advantages that make your work 
safer besides keeping your budget 
under control. See your nearest Lab- 
oratory Supply Dealer for replace- 
ments. 


Valuable teaching aids free. 
Over the past few years, Corn- 
ing has prepared several 
booklets describing the work 
and lives of famous men of 
chemical science . . . men like 
Lavoisier, Pasteur and Nieuw- 
land. Write direct to Corning 
for information 
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THE RESEARCH PROGRAM OF THE ILLINOIS SECONDARY 
SCHOOL CURRICULUM PROGRAM * 


R. WILL 


3URNETT AND CHARLES W. SANFORD 


University of Illinois, Urbana, Illinois 


HE I]linois Secondary School Curriculum 
ISSCP) 
It is 
sponsored by the State Superintendent of 


Program (hereinafter called 


was launched on September 1, 1947. 


Public Instruction in cooperation with col- 
leges and universities of Illinois, the Illinois 
Secondary School Principals’ Association, 
state teachers’ organizations such as the 
Illinois Council of Mathematics Teachers, 
the Illinois Association of Teachers of Bi- 
ology, and the Illinois Association of Chem- 
istry Teachers, and representative lay 
organizations (a total of 39 lay and pro- 
fessional groups. ) 

It is impossible, under our space limita- 
tions, to do more than sketch the purposes, 
procedures, and findings of the many re- 
search activities that have been, and are 
being, carried on in the ISSCP. Our intent 
is to provide an overview of the program 
so that the interested reader may see the 
breadth and scope entailed. He may secure 
more detailed information from examina- 
tion of the publications listed at the end 
of this paper. Single copies of cach of 
these are obtainable free of charge by appli- 
to Mr. Nickell, State 
Superintendent Instruction, 


Vernon L. 
of 
Springfield, [linois. 


cation 
Public 


The fundamental purpose of the ISSCP 
is to help local school groups make what is 
taught of real life value for all the children 
The ISSCP subscribes 
100 per cent to a “grass roots’ philosophy 


of all the people. 


of curriculum development. It believes that 


* Paper presented at the Atlantic City meeting 
the National Association for Research in 
Science Teaching, February 27, 1950. 


of 


only the local citizens, the /ocal teachers and 
administrators, and the /ocal pupils can 
effectively change the high school curricu- 
lum. It believes that outside agencies can be 
helpful, but that durable curriculum develop- 
ment can only be “home iaade.”’ Conse- 
quently, the ISSCP is entirely permissive in 
character. Any high school in Illinois can 
“come in” or “stay out” as it sees fit. 

In order to achieve its fundamental pur- 
pose the ISSCP has engaged in the follow- 
ing activities. It has attempted to coordi- 
nate the activities of all persons and groups 
on a state-wide and local school level who 
the 
On the state level 


are, or who should be, interested in 
high school curriculum. 
this attempt has taken the form of the estab- 
lishment of a Steering Committee repre- 
sentative of professional and lay groups 
(including, for example, agriculture, labor, 
and business.) ‘The major functions of this 

to 


yrojects, to formulate general procedural 
db 


Committee are stimulate curriculum 
policies, to propose basic guides to curricu- 
lum development, to make available and to 
steer services to local schools, and to coordi- 
nate the multifarious curriculum activities 
underway. At the local levels, similar rep- 
resentative committees have usually been 
formed and for the same general purposes. 

It has sponsored local studies basic to 
local curriculum development. The findings 
from these studies are made available to the 
local schools. 


More than 600 
school administrators have attended one or 


It sponsors workshops. 
more three-day workshops; 350 adminis- 


trators and teachers attended one or more 
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three-day workshops; and approximately 
6200 administrators and teachers have at- 
tended one of 23 county meetings. Dur- 
ing the past summer, workshops were con- 
ducted by each of the state teachers colleges 
and by some of the universities. 

It encourages developmental (experimen- 
tal) curriculum projects. The public and 
private colleges and universities of the state 
supply free consultative and other services 
to the schools. 

It works for a modification of college 
entrance requirements and strengthened 
school-college relationships generally. A 
report is now in press which was prepared 
by a committee chaired by Dean Ralph W. 
Tyler of the University of Chicago. This 
report directs attention to those factors 
which research has demonstrated relate to 
college success and to the striking dissimi- 
larity between those factors and the college 
entrance requirements currently imposed 
by many higher institutions. 

It issues publications (partial list at end 
of this paper) of two general types: Find- 
ings of studies, and suggestions and guides 
for investigation at the local level and for 
curriculum development procedures. 

Our attention, in this paper, will be di- 
rected almost exclusively to those studies 
that have been directed to the securement 
of information basic to sound curriculum 
development and to a brief statement on the 
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Participation in Extra-Curricular Activities 
Study which enlisted the cooperation of 13 
schools on a selected-sample basis. 3. The 
Hidden Tuition Costs Study in which 79 
schools cooperated. 4. The Guidance Study 
in which 93 schools participated, which un- 
dertook to determine the problems of pupils 
and the adequacy of guidance in Illinois 
schools. 5. The Follow-Up Study, con- 
ducted in 95 schools, which undertook to 
determine the real-life problems encoun- 
tered by former pupils, how well they were 
meeting them, and how well the schools had 
helped them meet these problems. 

The procedure in each study was, in gen- 
eral, to offer the study to all schools that 
cared to participate, to furnish all mate- 
rials free of charge, to analyze all data 
centrally, free of charge, to transmit each 
school’s findings to it, and to publish the 
state-wide findings (schools being kept 
anonymous, of course. ) 

Selected findings from these studies will 
clarify their nature. 


Selected findings from the Holding Power Study: 


1. The number of drop-outs varied from 1 to 8 
for each ten who graduated. 

2. Seventy-eight per cent of all who dropped 
out were getting low marks. 

3. Seventy-two per cent of all who dropped out 
came from families of lower income. 


Selected findings from the Hidden Tuition Costs 
Study: 


What It Costs Twelfth Grade Pupils to Take Courses 
(Total cost of texts, fees, assessments, materials, etc.) 


Text Per Cent of 
Subject Practice Schools 
Science Buy 53 
Rent 45 
Free 2 


many current attempts at modified science 
programs. 

Five basic studies have been carried on 
under the auspices of the ISSCP and others 
are being launched. The five studies are 
as follows: 1. The Holding Power Study 
in which 79 schools cooperated. This is a 
study of drop-outs in Illinois Schools. 2. 


Per Pupil Cost per Course 





Low Ql Med. Q3 High 
$2.00 $3.10 $3.75 $4.30 $10.25 
: ee” oe oe 9.80 
50 50 50 50 50 


Selected findings from the Extra-Curricular Par- 
ticipation Study: 
Ratio of participation in selected schools of 
top % (economically) to bottom 
4 (economically ) 


2.9 to l 3.7 to l 
3.0 to 1 6.5 to l 
3.6 to l (range was from 1.1 to 1 to 


the extreme of infinity) 





N 
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Selected findings from the Guidance Study: 
Rank of Problem Areas for Twelfth Grade 
Pupils (Mooney Problem Check List) 
(Total of 6719 pupils) 

Total Group 
Adjustment to School Work (boys, 


OSES EE eee rey eee 1 (most) 
Future: Vocational and Educational 2.5 
Curriculum and Teaching Proce- 

I erie cae ce cme oh +a bres 2.5 
Social-Psychological Relations..... 0 


Personal-Psychological Relations 


ES ES oe 4.5 
Social and Recreational Activities.. 6 
Courtship, Sex, Marriage ......... 7 
Health and Physical Development.. 8 
Finances, Living Conditions, Em- 

TOE rr Tee 
Morals and Religion.............. 10.5 
8 | ee 10.5 


Selected findings from the Follow-up Study: 

(This study is built around some 56 real-life 
needs of youth. Each of these was structured 
into each of four inventories as follows: (1) What 
Do You Think? (Patrons, pupils, teachers tell 
which of these needs the schools should meet.) 
(2) What Are the Members of Your Class Doing 
Now? (Graduates reveal which of the 56 prob- 
lems they are confronting in daily living.) 
(3) How Much Help Did They Get? (Teachers 
tell how much of each type of help is being given.) 
(4) How Much Were You Helped? (Graduates 
tell how much help with each of the 56 problems 
they got in high school.) 
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of drop-outs and avoidance by students only 
some 7 per cent of the high school popula- 
tion in any year enroll in chemistry and 
only 6 per cent in physics, while 19 per 
cent are taking general science and 19 per 
cent are taking biology. We know that less 
than 50 per cent of the schools with fewer 
than 250 pupils offered chemistry, and 15 
per cent of these schools did not offer 
physics (522 of the 736 schools in Illinois 
were in this enrollment category in 1946- 
47. A vast program of consolidation has 
changed this picture considerably to the bet- 
ter since that time.) We need more accu- 
rate data on what students take. But this 
much is clear. The contributions of science 
teaching to an individual’s life must be 
made in the ninth and tenth grades or/and 
the holding power of the schools must be 
greatly increased and eleventh and twelfth 
grade offerings in science must be more 
directly based on real-life needs. 

A wide variety of curriculum departures 
are underway which are designed to develop 
better science programs and data on their 
effectiveness. Space prohibits discussion of 


these programs. They range from experi- 


1. Fifty.to one hundred per cent of the 1 to 3 year graduates are already confronting every one of the 


56 problems except parenthood. 








Per cent who said “consid- 








2. Per cent who said the school should educate pupils for marriage, erable or all” of needed 
homemaking, and parenthood * help was given * 
= —— oe . ————————ee}7*7 

Problem Parents Pupils Teachers Teachers Graduates 

. Wholesome boy-girl relationship... 91 85 97 36 54 
Wholesome courtship ............. 65 63 87 15 36 
Home management ............... 89 89 96 12 25 
IE X 5-ca vwicasocvin ss put 81 91 97 8 20 


* Findings from one more or less typical school. 


The foregoing selection from the findings 
of the basic studies, brief and limited as 
they are, will reveal the sort of data now in 
hand, and still being collected, that are 
being used in the development of sounder 
offerings in science as well as in other fields 
in the schools of Illinois. 

What sorts of research are being carried 
on in science teaching and science programs 
as such? We are getting more accurate 
enrollment figures. We know that, because 


mental modifications of standard courses in 
chemistry and physics to core programs 
without regard to subject-matter bound- 
aries. Perhaps a brief overview of just one 
such evolving program will be allowed. Dr. 
Charlotte L. Grant, head of the Biological 
Science Department, Oak Park, Illinois, 
has given excellent leadership in the de- 
velopment of a school-wide program in 
health. We quote a few excerpts from a 
report which Dr. Grant presented at the 
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last meeting of the Illinois Academy of Sci- 
ence. “ ... As an experimental procedure 
in one four-year high school of nearly three 
thousand students, a replacement of general 
science by a health science course is under- 
way. This course is required of all ninth 
grade students for five or seven periods a 
week. .. . The course, although constantly 
undergoing revision as suggestions for bet- 
terment are received, is at present organized 
into four units. These are tentatively en- 
titled The Human Body—A Machine, The 
Young Person at Home, The Young Per- 
son at School and in the Community, and 
The Young Person at Leisure. . . . Into 
biology has been placed the study of hered- 
ity, reproduction, growth from birth to ma- 
turity, boy-girl relationships, behavior 
mechanisms, disease control, and other 
human interest material.” Data on the 
effectiveness of the revised program are 
being collected and will be made available 
to other teachers in the state. 

Another one of the ISSCP projects that 
will be of particular interest to science 
teachers has been concerned with the pro- 
vision of improved learning opportunities 
for intellectually gifted pupils in the Wood- 
ruff High School, Peoria. The attempt had 
been made to provide twelfth year students 
with considerable opportunity for self-direc- 
tion. The students projected most of the 
blame for the difficulties they encountered 
under such freedom on their previous eleven 
years of schooling. “How can you expect 
us to work this way when we have had 
eleven years of assignments and being told 
how to do everything”’ is the way one young- 
ster put it. Among the tentative generaliza- 
tions cited by Mr. Dane Harris, Adviser, 
and Mr. Fred Barnes, then Director of 
Curriculum in Peoria, were the following: 

“1. At least 50 per cent of the students in the 
Senior Problems Course needed direct faculty 
guidance and assistance both in an academic and 
an emotional sense. In terms of the whole group 
this guidance varied from almost adult relation- 
ships between teacher and student to semi- 
paternalism. For these students the sole fact of 
intellectual superiority by no means implied 
ability to conduct fruitful self-directed activity. 
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“2. As implied above, high 1.Q. and even high 
academic achievement played only a partial role 
in the behavior of these pupils. The psychology 
of the home and the past pedagogy of the school 
are pervasive factors in total behavior.” 

Mr. T. A. Nelson, science teacher at 
LaGrange, Illinois, is carrying on a state- 
wide study designed to determine the dis- 
abilities of beginning science teachers and 
the competencies they believe to be neces- 
sary for the kind of teaching implied in 
such programs as are now being developed 
in Illinois. 

It will be seen that the research being 
carried on in connection with the ISSCP 
is broad in scope. If there be a single 
coordinating or focal point to these activi- 
ties (and we believe that there is) it is 
found in the following statement that ap- 
pears in the Guide to the Study of the 
Curriculum in the Secondary Schools of 
Illinois: 


“The purpose of the school is to provide learn- 
ing experiences so that the needs of youth and the 
requirements of society may be met effectively. 
The means of accomplishing that end, that is, the 
selection of what learning experiences may best 
meet youth and societal needs, constitutes a basic 
task of curriculum makers. 

“Curriculum construction might, therefore, be 
viewed in part as a sifting process wherein a 
selection from all possible learning experiences 
is made. What youth need and what society 
seems to require may constitute the sieve. All of 
the accumulated social and cultural heritage is 
available to those who teach. The teacher must 
select those experiences which will be most 
profitable to youth and adults.” 


ILLINOIS SECONDARY SCHOOL CURRICULUM 
PROGRAM BULLETINS 


1. Houston, Victor M., Sanford, Charles W., 
and ‘Trump, J. Lloyd. Guide to the Study of the 
Curriculum in the Secondary Schools of Illinois. 
Cire. Ser. A, No. 51, ISSCP Bul. No. 1, Office 
of the State Superintendent of Public Instruction, 
Springfield, Illinois, August, 1948. 

2. Hand, Harold C. Principal Findings of the 
1947-1948 Basic Studies of the Illinois Secondary 
School Curriculum Program. Cire. Ser. A, 
No. 51, ISSCP Bul. No. 2, Office of the State 
Superintendent of Public Instruction, Springfield, 
lilinois, May, 1949.* 

3. Allen, Charles M. How to Conduct the 
Holding Power Study. Cire. Ser. A, No. 51, 
ISSCP Bul. No. 3, Office of the State Superin- 
tendent of Public Instruction, Springfield, Illinois, 
May, 1949.* 


| 
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4. Hand, Harold C. How to Conduct the 
Hidden Tuition Costs Study. Cire. Ser. A, 
No. 51, ISSCP Bul. No. 4, Office of the State 
Superintendent of Public Instruction, Springfield, 
Illinois, May, 1949.* 

5. Hand, Harold C. How to Conduct the Par- 
ticipation in Extra-Class Activities Study. Cire. 
Ser. A, No. 51, ISSCP Bul. No. 5, Office of the 
State Superintendent of Public Instruction, 
Springfield, Illinois, May, 1949.* 

6. Lovelass, Harry D. How to Conduct the 
Study of the Guidance Services of the School. 
Cire. Ser. A, No. 51, ISSCP Bul. No. 6, Office 
of the State Superintendent of Public Instruction, 
Springfield, Illinois, May, 1949.* 

7. Benne, Kenneth D., and Muntyan, Bozidar. 
Human Relations in Curriculum Change. Selected 
Readings with Special Emphasis on Group De- 


velopment. Circ. Ser. A, No. 51, ISSCP Bul. 
No. 7, Office of the State Superintendent of 
Public Instruction, Springfield, Illinois, June, 


1949.* 

8. Problems Approach Committee of the Wis- 
consin Cooperative Educational Planning Pro- 
gram (C. M. Low, Chairman), Guides to 
Curriculum Building—The Junior High School 
Level. Reprinted with permission by the Illinois 
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Seconuary School Curriculum Program as Cire. 
Ser. A, No. 51, ISSCP Bul. No. 8, Office of the 
State Superintendent of Public 
Springfield, Illinois, December, 1949. 
9. Steering Committee, Illinois Secondary 
School Curriculum Program. New College Ad- 
mission Requirements Recommended. 


Instruction, 


(Includes 
Report of Committee on Relations with Higher 
Institutions, Ralph W. Tyler, Chairman.) 
Ser. A, No. 51, ISSCP Bul. No. 9, 
the State Superintendent of Public 
Springfield, Illinois.* 

10. Sanford, Charles W., 
Story in Seventeen Schools, (In press). 

Another basic study, which was prepared prior 


Circ, 
Office of 
Instruction, 
The 


and others. 


to the initiation of the ISSCP Series, is: Hand, 
Harold C., What People Think About Thew 
Schools. World Book Company, Yonkers-on- 


Hudson, New York, 1948. This study has been 


conducted in many Illinois schools. 


* Edited by Charles W. Sanford, Director, Illi- 
nois Secondary School Curriculum Program and 
Associate Dean, College of Education, University 
of Illinois. These publications may be obtained 
from Mr. Vernon L. Nickell, State Superintend- 
ent of Public Instruction, Springfield, Illinois 


OF THE SCIENCE TEACHING 


RESOURCES IN THEIR COMMUNITY * 


DALE ELTON NELSON 


Hinsdale Township High School, Hinsdale, Illinois 


OW can you as a science teacher make 


better use of the teaching resources 
in your community? The answer to this 
It con- 
cerns the teachers of both elementary and 


high-school science. 


question is of primary importance. 


The problem of the preparation of ele- 
mentary-school teachers for science teach- 
ing is a difficult one. Even the widespread 
adoption of the requirement of four years 
of college preparation has not solved the 
problem because there are not cnough 
credit hours to divide among the depart- 
ments. Science courses have had to wedge 
their paths between older entrenched re- 
quirements in language arts and _ social 
studies. For many of the teachers involved 


in the program reported here, the problem 
* Paper presented at the Atlantic City meeting 


the National for Research in 
Science Teaching, February 28, 1950. 


ot Association 


was recognized but hardly solved by a one- 
year survey of the natural sciences. 

In the high school, teachers outside the 
science department have had increasing 
need for scientific information as the em- 
phasis has shifted from subject matter to 
the pupils and their environments. 

In Hinsdale, Illinois, the teachers of all 
subjects at all grade levels have organized 
for improvement of the curriculum and 
teaching, and one group has concentrated 
its efforts on the problems of education in 
the natural sciences. This group has rep- 
resentative teachers from all elementary 
grade levels as well as the departmental 
science teachers of the junior and senior 
high schools. During the development of 
the curriculum revision program at Hins- 
dale, the Board of Education has provided 
a two-week pre-school workshop and one 


afternoon each month for all teachers to be 











= 


free of classes to facilitate meeting together 
or traveling about to gain information for 
improvement of the program. 

Early work by the Science Area Group 
was devoted to the formulation of objec- 
tives of science teaching which would be in 
keeping with the philosophy of education 
stated by a committee 
the 
items of equipment for 


of professional and 
lay members of community. Later 
elementary science 
teaching were ordered, and a meeting was 
held to demonstrate their uses. 

A principal objective formulated in the 
early phase of the Science Area Group’s 
work indicated that pupils should under- 
stand as many of the scientific features of 
community facilities as their maturity and 
needs suggested. In order to prepare them- 
selves and members of other study groups 
for accurate instruction regarding such 
facilities the Science Area Group began a 
series of field trips to make observations. 
It was recognized that more data could be 
gathered in a short time if the group were 
divided and several facilities were visited 
simultaneously, but since the purpose of the 
program was to gain actual acquaintance 
with all parts of the community the mem- 
bers decided to go as a group to all of the 
facilities. 

A list of facilities of scientific interest 
was compiled and arranged in order of need 
information. Individual 
teachers volunteered to make arrangements 
for the visits, and the trips began. Early 
trips were made to the water purification 
plant, the municipal electricity generating 
plant, the sewage treatment plant, a local 
dairy, the local telephone exchange and the 
police and fire stations. Future trips are 
listed for a large industrial factory, a cos- 
metics factory, a radio transmitting station 
and others. 

It was found impractical to visit more 
than one extensive facility or two smaller 
facilities in one afternoon. Some after- 
noons were devoted to writing descriptions 
of the facilities and locating sources of 
information for the use of teachers and 
pupils in later classroom instruction. 


for classroom 
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Since only one-eighth of the teachers of 
the system were actually making the field 
trips described, it was decided that a hand- 
book should be prepared for the use of all 
Approval was granted by the 
coordinating Planning Committee, and ma- 
terials were approved by the administration. 

In writing the handbook, subcommit- 
tees of the Science Area Group found that 


teachers. 


administrative requirements and sugges- 
tions regarding arrangements for the taking 
of field trips by pupils might well be pub- 
lished for the both and 
Also, it was decided that 
suggestions regarding field trips made by 
authorities in the field of science teaching 
should be included in the handbook. Part I 
of the handbook became a general guide 
for the organization and taking of field 
trips. 


benefit of new 


former teachers. 


It instructs teachers in making pre- 
liminary arrangements with people having 
facilities in their charge, securing trans- 
portation, the proper use of parental per- 
mission, preparation of pupils for trips, 
optimum sizes of groups and follow-up and 
evaluation of trips. 

Part II of the handbook contains de- 
scriptions and explanations of the specific 
facilities visited. It will grow as more 
trips are made. The committees decided 
that the explanations of facilities should 
provide any teacher of limited science back- 
ground with an understandable account of 
A short 
bibliography was provided, but it was de- 


processes and equipment in use. 


cided that a busy teacher could best use 
basic information provided in the handbook 
itself. Suggestions peculiar to knowledge 
of a specific facility and a visit there were 
art IT. 
be contacted, telephone numbers, addresses, 


included in Names of persons to 
for 
group size and times for visits were listed. 
find it 
inconvenient to visit some facilities and for 


seasonal considerations, suggestions 


For the use of classes which 
preparation for or follow-up of field trips, 
colored projection slides and explanatory 
Students 


Such 


materials are being constructed. 


have built demonstration models. 
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materials are designed for certain grade 
placements. 

Some of the results of this program are: 

1. Teachers in the Science Area Group 
have become more interested in the teach- 
ing of science from kindergarten through 
the twelfth grade. 

2. Teachers in the Science Area Group 
have become much better informed regard- 
ing the scientific features of the community 
and can carry on more accurate instruction. 
For example, prior to the study described 
in this paper many teachers assumed that 
chlorination and aeration of water were 
practiced regularly in local water purifica- 
tion. It was found that chlorination was 
practiced rarely and that the system which 
resembled aeration actually cooled equip- 
ment used for generating electricity. 

3. Interest in 
tures of the 


scientific and other fea- 


community has increased 
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among teachers who are not members of 
the Science Area Group. 

4. The Science Area Group was asked 
to organize a tour of the school district as 
part of the pre-school orientation of new 
teachers last fall, and many former teachers 
took advantage of the opportunity. 

5. Pupils have been taken to see more 
of the community facilities, and classroom 
instruction concerning the community has 
improved in accuracy and degree. 

6. Suggestions and requirements con- 
cerning field trips have been clarified and 
publicized among faculty members. 

7. Lay members have been impressed 
with the teachers’ interest in community 
facilities. 

The task of acquainting teachers with the 
scientific features of their community is 
never-ending, but it should go forward as 
science goes forward. 


BIOLOGY AND PHYSICAL SCIENCE FOR NINTH- AND 
TENTH-GRADE STUDENTS * 


NELson L. 


Lowry 


Arlington Heights Township High School, Arlington Heights, Illinois 


HE: science program as offered in the 
Arlington Heights High 
School has been changed from the tradi- 


Township 


tional subject-matter type course-of-study 
to the selection of materials and courses 
which will more adequately meet the social 
and personal needs of the individual learner. 
Biology has been shifted from the tenth 
grade to the ninth grade and is now a 
required subject. A physical-science course 
has been added for students in the tenth 
year. Students interested in special science 
work may select physics and chemistry in 
their last two years. We plan to add addi- 
tional courses as the school grows. These 
changes were prompted by several factors, 
most of which arose from the needs of the 
community in which we are working. 

* Paper presented at the Atlantic City meeting 
of the National Association for Research in 
Science Teaching, February 28, 1950. 


Arlington Heights is a suburban resi- 
dential area located north-west of Chicago. 
The Arlington Heights Township High 
School is an accredited four year school 
with an enrollment of 
townships. 


1030 serving two 
The students are intelligent 
and well mannered, coming from homes 


of professional and 


people, executives, 


farmers. All students of high school age 
enter high school and few drop out before 
graduation. Two-thirds of our students come 
from seven public elementary schools and 
the other third from five parochial schools. 
Each schoo! is under a separate board of 
education. The physical plant of each ele- 
mentary school varies as does the method 
of instruction and the curriculum. Some 
students receive excellent training in sci- 
ence and some have very little. 

A study of grade school records, mental 
attitude tests, achievement tests, interests, 
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and level of maturity indicate that the type 
of student we have is above the 
The 


Psychological Examination given to high 


average. 
American Council on Education’s 
school juniors in most Illinois high schools 
each year has shown on a comparative basis 
that our students are above the average for 
the state. 

We feel convinced that changes made in 
the science curriculum are giving more 
students a better understanding of science 
and its implications in the world in which 
we live. What we have done applies to the 
conditions as they exist in our school. 
Some of these may be typical of many other 
systems. We are no longer repeating what 
the elementary schools are doing in science 
education. We have recognized that what 
was taught a few years ago in ninth-grade 
general science is now given in the ele- 
mentary school with some work beginning 
in the primary grades. We have come to 
the that 
longer can be justified as a ninth-grade 


conclusion general science no 
subject in our school. 
the senior- 


high-school curriculum serve a purpose in 


Physics and chemistry in 


specialized training. For many students 
planning to go to college, this may be neces- 
sary. The majority that do not go to 
We feel that 


this group is in need of science training in 


college have been neglected. 


order to understand the social implications 
of the world of science in which they are 
living. 

the deci- 
sion to make changes in our science cur- 


These factors contributed to 
riculum: a study of the community and of 
activities in which adults participate ; stud- 
ies of individual cases; problems of the 
homes; and conferences with parents. 
The first study was in the form of a 
questionnaire sent to recent gradutes. 
From this it was apparent that the subject- 
matter courses, as they had been taught, 
were of little direct value to the graduate. 
The technical training in physics and chem- 
istry did little to help solve the problems 


of living. Those going to college were 








better satisfied with their high school train- 
ing. 
general science, and many could see little 


The one subject most criticized was 


reason why it should remain in the cur- 
riculum. 

Parents in general held the same opinions 
as those expressed by the youth. Some of 
the objections listed were that the course 
was not interesting, the new facts learned 
were of little value, material covered was 
repetition of grade-school science, too little 
work to do, too easy, and did not help the 
individual. Different teachers tried to make 
the course meaningful to the student but 
each faced the same problems. The course 
was not being considered as worthwhile by 
the students and the community. 

After a careful study of the problem for 
two years it was decided to drop general 
Some wanted to retain the course 
primarily because of tradition. We doubt 
that general education can accept the exist- 
ence of any course if it does not assist the 


science. 


youth in selecting and solving his personal 
and social ,problems. 

The next problem to be solved was what 
should be included in the curriculum after 
general science had been dropped. As an 
elective, biology was being selected by 97 
per cent of the students in the tenth grade. 
It was felt by those teaching the course 
that our students could do nearly as well in 
biology in the ninth year as in the tenth. 
That there would be a slight amount of dif- 
ference in the maturity level was realized. 
There was general agreement among the 
faculty that biology was doing more to give 
the student learning experiences and help 
in meeting the many needs of adolescent 
youth than any other one course in the sci- 
ence curriculm. 

As a ninth-grade subject, biology offers 
a new adventure to the student. The ap- 
proach of biology is such that the student 
no longer feels that the material is a repeti- 
tion of what he has previously studied, as 
was experienced in general science. Biol- 
ogy is accepted by the community as being 
the Parents have 


of value to students. 
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welcomed the change. Real life experi- 
ences in biology do much to make the 
course interesting and meaningful to the 
students. 

We feel that a two-year science program 
is needed to more fully meet the needs of 
youth. As a tenth-year course, physical sci- 
ence is being given. This gives the student 
an understanding of the physical world in 
which he is destined to live. For many this 
will be a terminal course in science. Those 
with special abilities may want to take 
physics, chemistry, or any of the other 
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courses we have planned to add as our 
school grows. 

We are striving to develop a continuity in 
our science courses which will give the 
learner experiences leading to a better un- 
derstanding of the scientific world of today. 
The needs of those going to college (40% 
of class of 49) are being met. For the non- 
college student we are giving experiences 
with “science” rather than “special science”’. 
Our science curriculum has changed to 
meet the needs of the youth in our com- 
munity. 


THE VALIDITY OF STUDENT OPINIONS IN EVALUATING A 
PROGRAM OF COLLEGE BIOLOGY * 


H. B. Croucu Anpb C. M. LEATHERS 


PREVIOUS INVESTIGATIONS 

HE biology staff at Tennessee A. and I. 

State College has been conducting a 
series of studies during the past four years 
to improve instruction generally and more 
specifically to develop effective courses in 
biology for prospective teachers and for 
general education purposes. The first of 
the series (1946-47)! was a study on the 
science programs in the Negro High 
Schools of Tennessee. That study indi- 
cated needs for improvement, both in the 
training of teachers and the quality and 
scope of instruction. The observation was 
made that the teachers generally had not 
been trained to modify their instructional 
programs according to the local needs of 
the Thus, for the 
most part, was a regurgitation of bodies of 


students. instruction, 


facts that the teachers learned while in col- 
lege. As an outgrowth of this study a 
course was developed at the College in 


methods and materials for the teaching 


* Paper presented at the Atlantic City meeting 
of the National Association for Research in 
Science Teaching, February 28, 1950. 

1H. B. Crouch, “Some Research Needs in 
the Teaching of Senior High School Science,” 
Science Education, 31:(October, 1947), 211-214. 


of the natural sciences. This course has 


been revised several times and is now 
being restudied with the view of making 
it more adapted to the objectives of general 
education. 

A second study conducted in the depart- 
ment was teacher evaluations on the out- 
comes of instruction. Information on the 
teacher has been obtained from the required 
quarterly and annual reports. Through 


these reports the teachers have been able 


frequently to analyze their own instruc- 


tional problems as well as to discover the 
background deficiencies of their students. 


DEVELOPMENT OF THE STUDENT REACTION 
SURVEY 

A student reaction survey was adminis- 
tered in January, 1950, to 342 enrollees in 
biology courses at the College. This sur- 
vey was conducted to obtain student opin- 
ions that might be of value in determining 
instructional needs in college 


biology 
courses. In constructing the survey form, 
the staff agreed that the value of such a 
survey would be dependent almost entirely 
upon the methods used in obtaining infor- 
mation from the students. The form there- 


fore was designed in five parts to permit a 
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of good teaching. 


1, 
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counter check of the validity of student 
opinions on the more important qualities 


The parts of the survey 


were as follows: ” 


Facts about the student—Classification, sex, 
age, major, veteran, and marital status. 
attitudes of the students— 
Reason for attending college, attitudes toward 
the numbers of elective and required courses, 
and attitudes toward specialization in the 
major field. 

Information on the courses in the survey— 
Instructor and course identification, whether 
teacher was laboratory or lecture instructor, 
numbers of courses previously taken under 
the instructor, whether required or elective, 
and numbers of students in classes. 

Opinions on the most important qualities of 
good teaching—A choice of 
from the following list: 

a. Systematic organization of subject matter 
b. Good speaking ability 

c. Ability to explain clearly 

d. Ability to encourage thought 

e. Sympathetic attitude toward students 

f. Expert knowledge of subject 


Some general 


three selected 


g. Enthusiastic attitude toward subject 

h. Fairness in making and grading tests 

i. Tolerance toward student disagreement 

j. Pleasing personality 

The rating -criteria—For the rating criteria, 
a list of twenty qualities was constructed. 
Each quality offered a choice of four reactions 
which were so stated to give equivalent reac- 
tion of excellent, good, fair, and poor. The 
twenty qualities were as follows: 

OF SUBJECT—Exceed- 
ingly well informed in field of course, ade- 
quately informed, 


not well informed, very 
inadequately informed. ° 
ORGANIZATION OF SUBJECT MAT- 


TER 
adequate, could be better; inadequate organi- 
zation detracts from and 
unsystematic. 

EMPHASIS ON SUBJECT MATTER— 
Adequate important subjects, 
generalizes too much, over-emphasizes unim- 
portant subjects, emphasizes only personal 
interests. 

SPEAKING ABILITY—Skilled in present- 
ing material, voice and presence excellent; 
adequate, does not detract from course; poor 
speaker, detracts from course; poor speaking 
techniques serious handicap in course. 
ABILITY TO EXPLAIN—Explanations 


clear and to point, explanations usually ade- 


Systematic and thoroughly organized ; 


course; confused 


emphasis on 


2 Adapted in part from “Brooklyn College Stu- 
dent Reaction Survey,” 
Department of 
5-12-47. 


Form A, Conducted by 
Sociology, Rutgers University, 


“I 


10. 


un 


16. 
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quate, explanations often inadequate, explana- 
tions seldom given or usually inadequate. 
ENCOURAGEMENT TO THINKING— 
Has great ability to make you think for your- 
self, considerable stimulation to thinking, not 
much stimulus to thinking, discouraging to 
thought. 

ATTITUDE TOWARD STUDENTS 
Sympathetic, helpful, actively concerned; 
moderately sympathetic ; routine in attitude 
avoids individual contact; distant, aloof, cold. 
ATTITUDE TOWARD SUBJECT—En- 
thusiastic, enjoys teaching; rather interested ; 
rather bored—routine interest ; not interested, 
disillusioned with subject. 

TOLERANCE TO DISAGREEMENT— 
Encourages and values reasonable disagree- 
ment; accepts disagreement fairly well; dis- 
courages disagreement; dogmatic, intolerant 
of disagreement. 

INSTRUCTOR AS “HUMAN BEING’- 
Attractive personality, would like to know 
him; satisfactory personality; rather unat- 
tractive personality; not the kind of person 
you care for. 

TACT—Meets difficult’ situations frankly 
and adequately and without offense, meets 
ordinary situations satisfactorily, attempts to 
solve class situations but confuses and antag- 
onizes, altogether tactless. 

CORRELATION OF LECTURE AND 
LABORATORY IN COURSE—Laboratory 
and lecture subject matter well correlated, 
laboratory and lecture subject matter well 
correlated but sometimes not properly syn- 
chronized, laboratory and lecture content 
slightly related, laboratory and lecture con- 
tent unrelated. 

SUPERVISION IN LABORATORY— 
Gives voluntary and constant assistance 
throughout laboratory, gives occasional vol 
untary assistance in laboratory, gives assist- 
ance only when asked, usually absent from 
laboratory when assistance is needed. 
FOLLOWING THE LESSON PLAN— 
Always follows lesson assignment, rambles 
occasionally, seldom talks on the lesson but 
about biology, discusses “pet” personal inter- 
ests too much. 

CLASS PREPARATION AND METH- 
ODS—Always well prepared, adequately 
prepared—could be better, little preparation 
evident, poor preparation or reads from book. 
GIVING CLASS ASSIGNMENTS— 
Always makes assignments for the next class 
clear and definite, assignments sometimes not 
specifically given, seldom makes assignments, 
never announces next assignment. 

CLASS ATTENDANCE—Always punctual, 
usually late, seldom late, sometimes absent 
without notification. 

FREQUENCY OF EXAMINATIONS- 


Given often enough, given too often, not given 
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enough, given term examination 
times. 

19. FAIRNESS IN EXAMINATIONS—Test- 
ing excellently done, testing is satisfactory, 
testing unfair, testing 
unfair. 

20. GRADING EXAMINATION PAPERS 
Grades papers promptly, usually behind in 
grading sometimes does not report 
results, seldom reports results. 


only at 


sometimes mostly 


papers, 


In addition to giving opinions on the 
teacher under each quality, the student was 
asked to give a general rating on the 
teacher and to state which qualities were 
regarded to be the teacher’s greatest weak- 


nesses and assets. Each of the eight 
instructors was rated on the individual 


courses taught. In order to safeguard the 
anonymity of the student, no writing or 
other identifying mark was allowed. No 
teacher administered the survey to his own 
classes. 

EVALUATIONS ON STUDENT REACTIONS 

Several important compilations in the 
survey proved to be either inconclusive, or 
contradictory to other data given. Several 
such inconsistencies are indicated in Tables 
I, II, and III. 

TABLE III 


GREATEST WEAKNESSES OF TEACHERS 


Rank of Rank Number 
Weakness Name of Weakness in Table I 
1 Grading Examinations — 
2 Knowledge of Subject 2 
3 Supervision in Laboratory — 
4 Ability to Explain l 


should exist between the 
qualities that students thought to be impor- 
tant in good teaching and their ratings of 
teachers by the same criteria. 


Correlations 


Similar 
correlations should exist between ratings 
by individual criteria and the general esti- 
mates on the greatest assets and weaknesses 
of teachers. neither of these 
groups of data proved to be consistent. 
Sections “A” and “B” of Table I show 
the correlations and variabilities of student 
opinions on the most important qualities of 
good teaching. It is of interest to note that 
freshmen and graduate students placed 


However, 
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opposite values upon “organization of sub- 
ject matter.” Similarly, sophomores and 
juniors placed less value upon pleasing 
personality than did other classifications. 
The most pronounced disconformities in 
the survey existed between the rating of 
teachers by individual criteria and the gen- 
eral estimates of assets and weaknesses of 
teachers. Except for “ability to explain” 
and “knowledge of subject matter,” there 
were practically no correlations between 
the that gave on the 
same qualities in different parts of the 
survey. The indicated that 
contradictions were registered in student 


reactions students 


summations 


opinions of teachers on weaknesses and 
assets. The same quality was often as- 
signed to the individual teachers, both as 
the greatest weaknesses and the greatest 
(See Table III.) 

By grouping the students into various 
categories, several influences 


Some interesting obser- 


asset. 


interacting 
are made evident. 
vations were: 


1. Veterans gave lower than 


non-veterans. 


ratings 


2. Freshmen biology majors gave higher 
ratings than vupperclass biology 
majors. 


3. Biology majors gave lower ratings 
than students majoring in other fields. 
4. Freshmen of all categories gave fewer 
“excellent” ratings but more “good” 
ratings than all other students. 
CONCLUSIONS 
The outcomes of this survey indicate that 
student opinions are of value in assessing 
the program of instruction. It should be 
recognized, however, that the data obtained 
from students must be rectified in terms of 
error of judgment, as well as background 
factors that may contribute to their reac- 
tions. Validity of student judgment on the 
individual teacher appears to be relatively 
unimportant, inasmuch as the effectiveness 
of a teacher is directly correlated with what 
students actually believe, rather than with 
the basic facts about the teacher. 
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THE USE OF TEACHING AIDS IN BIOLOGY TEXTBOOKS * 


FRANCIS ST 


. LAWRENCE 


Technical High School, Bristol, Connecticut 


ITHIN the past few decades, the aver- 
v age science textbook has increased 
from 200-300 pages to approximately 600- 
700 pages. In fact, a few textbooks have 
gone over the 1000-page mark. It is also 
noted that within this time-span the average 
cost per individual textbook has been in- 
creased from about $1.25 to approximately 
$3.75 each. Has this growth in size and 
the concomitant increase in cost been war- 
ranted? In the face of increased expenses 
all along the educational line this question 
assumes real significance. ; 
Several causes may account in part for 
the continuing trend. Perhaps the most 
important of these is the part that educators 
have played. In an understandable effort 
to improve the education of the nation’s 
youth, educational leaders have established 
so-called criteria of good textbooks. Such 
criteria, among other things, have included 
numerous teaching aids designed to assist 
both the teacher and his pupils. 
contributing factor has been the action 
taken by textbook committees. In a large 


A second 


number of schools, textbooks are selected 
by groups of teachers, supervisors, or com- 
binations of both. These committees have 
established arbitrary standards or score- 
cards for the rating of textbooks. Where 
this is done, the textbook having the high- 
est rating tends to be selected by the text- 
book committee. Meanwhile, publishers 
have naturally made an effort to produce 
books which conform to the dictates of the 
educational leaders, and are likely to be 
selected by the textbook committees. Con- 
sequently, there has been a tendency to 
include in new books any and all sugges- 
tions made for improvement, including a 
variety of teaching aids. 

* Paper presented at the Atlantic City meeting 
of the National Association for Research in 
Science Teaching, February 27, 1950. 


Since the trend toward bigger if not bet- 
ter textbooks has been underway for a 
considerable length of time, it was thought 
that an evaluation of its effects was some- 
what overdue. It was decided that a study 
in the area of biology textbooks might shed 
some light on the problem. With that 
thought in mind, some 170 biology teachers 
were interviewed with regard to the use 
they made of teaching aids which com- 
monly appear in secondary-school biology 
textbooks. It was realized, of course, that 
the use made of teaching aids did not rep- 
resent the general use made of a textbook. 
However, it was necessary to restrict the 
investigation within reasonable bounds, and 
the decision to concentrate upon teaching 
aids was based upon the fact that such aids 
have exhibited a mushroom growth in mod- 
ern textbooks. 

In order to avoid a biased sampling, all 
of the teachers in one state were questioned. 
Since it is often claimed that certain con- 
ditions influence the extent of use of 
teaching aids (the specific portion of the 
textbook to be studied), attention is drawn 
at this time to a brief consideration of the 
factors believed to be involved. Later in 
this report, the influence of these variables 
upon the extent of use of the teaching aids 
will be discussed. 

1. Size of School. Ona “per pupil” basis, the 
range in size was from 26 to 3,729, with an 
average of approximately 1,250 pupils. 

2. Training of Teachers. The number of under- 
graduate college hours of biology ranged from 0 
to 150, with an average of 29 hours; the number 
of hours of graduate work in biology ranged 
from 0 to 75, with an average of 8 hours. Ex- 
pressed in terms of years of formal college train- 
ing, the range was from 3 to 9, with an average 
of 5 years. 

3. Teaching Experience. The number of years 
of teaching experience ranged from 1 to 41, with 
an average of 12 years. 

4. Teaching Load. The number of students per 
class ranged from 9 to 37, with an average of 29 
students. The number of classes per day ranged 
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from 4 to 6, with an average of five. The number 
of subjects taught ranged from 1 to 6, with an 
average of two. 

A preliminary survey of modern secon- 
dary-school biology textbooks revealed that 
fourteen aids were 


teaching commonly 


included. These, together with the writer’s 
arbitrary definitions, were as follows: 

1. References. Any listing of books, news- 
papers, magazines, and other sources of informa- 
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9. Experiments. Individual or group work on 
the testing of scientific laws or observations— 
includes laboratory work. 

10. Principles. Lists of basic truths, scientific 
laws, or rules of action—includes applications of 
scientific methods and attitudes. 

11. Visual-aid sources. Lists of sources for 
securing charts, models, films, film strips, micro- 
projection equipment, and the like. 

12. Outlines or summaries. Important conclu- 
sions to be drawn from the area of study. 

13. Review questions. Usually found at the 
end of the chapter. Designed to test the students” 


TABLE I 


SUMMARY OF THE EXTENT OF USE OF 


Teaching Aids 
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11. Visual-aid sources 


“I 


12. Outlines or summaries 
13. Review questions 


14. Guide questions 


* The teachers were asked during the interview to respond by letters. 


ing, were as follows: 


TEACHING AIvs 


Scoring Key for Interview * 





xX A B Cc D E Total ” 
3 57 60 42 3 5 167 
5 55 62 38 8 2 165 
8 63 61 23 8 Z 162 

41 36 46 29 14 4 129 

97 26 12 13 9 13 73 

70 21 34 36 8 1 100 

23 18 16 31 30 52 147 

26 «6116 23 5 0 0 144 

36 42 43 41 6 2 134 

100 26 13 19 6 6 70 

83 66 11 5 3 2 87 

38 37 27 36 14 18 132 
3 30 31 48 29 29 167 

77 38 11 25 13 6 93 


The code letters, and mean- 


X—if the item does not occur in the textbook 
A—if the item occurs, but is never used 
3—if the item occurs, but is rarely used 
C—if the item occurs and is frquently used 
D—if the item occurs and is almost always used 
E—if the item occurs and is always used 
» This column indicates the number of teachers using textbooks which contained the item. 


tion pertaining to the area of 
discussion. 

2. Projects. Individual or group activities— 
many types: includes collections of samples, com- 
munity surveys, chart making, and the like. 

3. Problems. Major questions of large scope— 
usually involve group planning on a long-term 
basis. 

4. Reports. Individual or committee oral re- 
ports to the class. May include summary of an 
experiment, project, or book. 

5. Tests. May be of several types—essay, mul- 
tiple-choice, completion, true-false, and others. 

6. Demonstrations. Teacher or student presen- 
tation of experiments or other materia!s to the 
class. 

7. Vocabularies. Lists of scientific terms. 

8. Field trips. Any excursion, visit, or “outside 
the classroom” work of an educational nature. 


study under 


understanding of the area under study. 
this heading are found “written exercises.” 

14. Guide questions. Usually found at the be- 
ginning of the chapter. Designed to control the 
area of study and to stimulate thought. 


Under 


All of the biology textbooks in use at the 
time of the study did not contain all of the 
preceding items. However, those textbooks 
which did contain the teaching aids devoted 
considerable space to them ; thus increasing 
the size, and hence the cost, of the text- 
books. 
by the teachers interviewed is shown in 
Table I. 


It can be seen that only three teaching 


The extent of use of these materials 
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aids (vocabularies, review questions, and 
outlines and/or summaries) were com- 
monly used by 50 per cent or more of the 
teachers. In fact, field trips and visual-aid 
sources were used by only three per cent 
and eleven per cent, respectively, of the 
teachers. 

The non-use of a textbook teaching aid 
does not imply that the teaching aid per se 
was not used by the classroom instructor. 
During the latter part of the interview, the 
biology teacher was asked to answer five 
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use their own materials in various ways. 
For instance, Table I shows that only 50 
teachers used textbook references; but 
Table II indicates that references were 
used by 131 instructors. The reason offered 
by many teachers for this apparent dis- 
crepancy was that they preferred to have 
their students read current newspapers and 
articles found in popular magazines like 
Life and Popular Science. 

Again, in the case of projects, only 48 


biology instructors (from Table I) employed 


TABLE II 


Metnop oF Use or TEACHING Alps IN REGARD TO Five QUESTIONS * 


Teaching Aids 


in” nS koe kuedae kactetet 131 
CS a ein sie Weed Aes whl P 90 
RD, oh Sk cg kak bd oe bin dle semen 22 
EE nds hake Gh «'s pains Waid sakwe 83 
EO i ae 5 
 BMOOMBETAEIONS .. .. <2 csc ccecass 5 
ES cod occasastncuens 69 
Ee. Sin widebsevecccte 1 
ED, 0's i vanes spteceeesecen 25 
I ons Sa et sas eu oss eee Se 11 
AL. Visual-gids ..........scccesseees 3 
12. Outlines or summaries........... 30 
Bo. MOWIOW GUCSTIONS ...... 0.0000 cee 101 
SS re 8 


Question 1 


Question 2 Question 3 Question 4 Question 5 
18 17 25 18 
88 79 71 107 
12 8 9 7 
71 23 17 86 
10 5 5 170 
15 67 105 5 
4 5 2 21 
3 59 69 3 
22 109 54 32 
2 5 4 5 
5 24 147 4 
6 4 3 13 
16 3 + 58 

1 2 x 3 


* Note: The five questions referred to in the heading follow. Which teaching aids are used in: 
1. Making homework assignments ? 
In making provision for individual differences ? 


For acquiring experiences ? 


? 
3 
4. For stimulation and motivation? 
5 


For testing or marking? 


questions regarding the manner in which 
the 14 teaching aids were employed. These 
questions were framed from the stated 
reasons of textbook authors for including 
teaching aids in their textbooks. The re- 
sponses of the biology teachers to the ques- 
tions are shown in Table II. 

In responding to these questions, the 
teachers were informed that they were to 
disregard the condition that their textbook 
contain each specific teaching aid. This 
was necessary since some biology textbooks 
did not contain all of the items, and it was 
desired that responses to each question by 
every teacher be secured. 

Table II reveals that teachers evidently 


textbook materials; while 107 teachers 
(from Table II) used projects as a basis 
for assigning marks. Many of the individ- 
uals interviewed stated that the lack of in- 
test in the textbook materials was due to 
the impractical nature of the suggested 
activities. Other teachers claimed that 
pupil-initiated projects were employed 
whenever possible; when the latter were 
unavailable, these teachers drew upon their 
own experience for worth-while activities. 
In this manner, it was felt that a realistic 
contribution to the students’ education and 
growth was made in a more dynamic 
fashion. 


Teacher use of the remaining teaching 
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aids appeared to be quite similar, except for 
vocabularies, review questions, and outlines 
and/or summaries. As mentioned earlier, 
classroom instructors tend to employ these 
teaching aids, as they appear in biology 
textbooks, to a considerable extent. 

An incidental purpose of the study was to 
seek the relationship between the use of 
textbook teaching aids and certain factors 
generally conceded to influence such action. 
The latter factors include teaching experi- 
ence, teacher training, and size of school. 

1. Teaching experience. It has been 
claimed almost universally that teachers 
with little experience tend to follow the 
textbook rather closely in their teaching. 
In fact, this procedure has been recom- 
mended by some educators. However, the 
present investigation revealed that the 
median use of all the textbook teaching aids 
by teachers of varying experience was prac- 
tically constant. Only the most-experienced 
group (26 years and over) employed fewer 
teaching aids, and less frequently, than did 
the group as a whole. In general, it may 
be inferred that the dependence of the 
biology teachers upon textbook teaching 
aids is only moderate, and is not affected 
by the possession (or lack) of experience. 
It should be pointed out, however, that 
reference is made only to the teaching aids. 
In other respects, dependence upon text- 
books may have varied according to length 
of experience. 

2. Teacher training. It would appear 
that the amount of formal college training 
possessed by the biology teachers should 
influence the extent of use of textbook 
teaching aids, for it seems logical to assume 
that the better-trained teachers would have 
less need for these supplementary materials. 
However, the median use of eight teaching 
aids (references, projects, reports, vocabu- 
laries, field trips, experiments, visual-aid 
sources, and review questions) was identi- 
cal for all groups of teachers, regardless of 
the amount of training. The anticipated 
decline in extent of use was found in only 
two cases (tests and outlines and/or sum- 


maries). The four other teaching aids 


(problems, demonstrations, principles, and 
guide questions ) varied somewhat in extent 
of use, but it is not believed that this vari- 
ation had anything to do with the training 
of the teachers. 

3. Size of school. Some educational 
theorists are of the opinion that school size 
is an important factor which may influence 
textbook use. For instance, it is claimed 
that the larger high schools utilize better 
facilities (such as laboratory equipment, 
libraries, visual-aid sources, and the like) 
in their educational procedures than do the 
small high schools. However, it was dis- 
covered that the median use of references, 
experiments, visual-aid sources, and field 
trips was constant for all sizes of schools 
within the scope of this study. It was 
noted, however, that a trend toward in- 
creasing use of tests, demonstrations, prin- 
ciples, and guide questions existed in the 
smaller high schools. The remaining six 
textbook items fluctuated in extent of use, 
but this seemed to be less a function of 
school size than of some other factors. In 
general, it can be said that school enroll- 
ment was not an important influence upon 
the use of textbook teaching aids. 

It was not possible in this study to secure 
definite evidence as to the value of textbook 
photographs. However, many teachers 
pointed out voluntarily that they disap- 
proved of both the number and quality of 
these items. For instance, one teacher 
opened the textbook at random and came 
across a picture of a cat lapping up milk 
from a saucer. “What earthly use is a pic- 
ture like this?” ‘What child has not seen 
this scene in real life?’ “What significance 
is he supposed to see in this?” The same 
questions were applied to most of the other 
pictures that were pointed out. It may well 
be that this matter of photographs should 
be investigated at greater length, since 
photographs comprise a considerable por- 
tion of modern science textbooks. 

It should be mentioned at this point 
that several teachers expressed displeasure 


about the weight of modern textbooks. 














Th 
cal 
col 
pl 


de 


ch 
te 
st 
m 
0} 
b 


lo. 2 


and 
tent 
ari- 
ing 


nal 
ize 
nce 
1ed 
ter 
nt, 
e ) 
the 
is- 
es, 
ld 


as 


f 








Marcu, 1951] 


They pointed out that their students were 
carrying five or six courses, and that the 
combined weight of the textbooks used 
placed too heavy a burden upon the stu- 
dents who were compelled to carry their 
textbooks home for study. One teacher, 
chairman of the textbook selection commit- 
tee in one of the largest high schools in the 
state, told the writer that a recentiy sub- 
mitted textbook was rejected without even 
opening the covers to study the contents, 
because it was so heavy. 

When teachers indicated the non-use of 
a textbook teaching aid, some attention was 
given to their statements as to why they 
did not do so. The two most commonly 
assigned reasons were (1) that the teachers 
prepared their own materials in ofder to 
have materials more closely related to the 
specific emphasis of instruction and to the 
community in which the pupils lived, and 
(2) because similar and more appropriate 
teaching aids were otherwise available. As 
an example of (1), the general descriptions 
of field trips in the biology textbooks were 
not thought to be applicable to local con- 
ditions in many cases. As an example 
of (2), the State Office of Education makes 
available up-to-date lists of visual-aids 
which are commonly consulted by the 
teachers. 

‘In general, it may be concluded that the 
textbook authors and publishers, in an 
understandable effort to meet competition, 
as well as in an effort to assist teachers, 
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have multiplied the types and numbers of 
teaching aids incorporated in biology text- 
books until they have passed the point of 
diminishing returns. Meanwhile, the text- 
books have become larger and more ex- 
pensive, and a re-examination of policy 
seems to be indicated. Some teaching aids, 
as they currently appear in_ textbooks, 
should either be (1) made more up-to-date, 
or (2) made to apply more specifically to 
actual teaching situations and particular 
types of environment. Failing these possi- 
bilities, it seems clear that the teaching aids 
in question might well be omitted from 
future biology textbooks. 

In conclusion, the reader is reminded that 
the present study included only the biology 
teachers of one state. No claim is made 
that the findings of this investigation are 
universal in character. It may well be that 
further studies along the lines indicated 
might be profitable, either as support for 
the present contentions or as a repudiation 
of them. Further studies might well be 
made in other geographical regions, or in 
other subject-matter fields. 

That additional investigation of textbook 
factors is warranted at this time is attested 
by the fact that the biology teachers, in gen- 
eral, testified that they did not approve of 
the textbooks they were using. The data 


on this teacher reaction was as follows: 


Liked textbook in use.... 24 (14.1 per cent) 
Disliked textbook in use.. 101 (59.4 per cent) 
Non-committal ........... 45 (26.5 per cent) 


SOME REASONS FOR STUDENT FAILURES IN 
MEDICAL SCHOOLS * 


A. W. 


Hurp 


Medical College of Virginia, Richmond, Virginia 


a made of student failures in medi- 
cal schools of the United States have 
shown that, in general, about one-fifth of 
the students entering medical schools fail to 

* Paper presented at the Atlantic City meeting 
of the National Association for Research in 
Science Teaching, February 28, 1950. 


graduate. While the largest number fail in 
the first two years, there are continuing 
failures during the succeeding years. About 
one-fifth of the graduates never practice 
medicine. Evidently, about forty per cent 
of entering students, then, never become 


practicing physicians. While we cannot 
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say that all the work of these students and 
instructors is wasted effort, it has seemed 
wise to inquire further into the problems 
of failure to find some feasible methods of 
preventing. possible wastage. 

At the Medical College of Virginia this 
year, we have been attempting to find 
answers to some of the problems presented. 
So far, we have been particularly concerned 
with failures during the first and second 
years. Data have been collected in the 
form of faculty and student opinion here 
and elsewhere ; and followed up by statisti- 
cal studies involving the actual incidence 
of failure and success in relation to factors 
of home communities, colleges attended, 
cultural backgrounds, premedical success, 
fathers’ occupations, evaluation of success 
or failure, aptitude test records, intelligence 
ratings, adjustment ratings, personal inter- 
view ratings, experience in the armed 
services, Marriage or non-marriage, and the 
like. 

In a survey of fifty-eight articles appear- 
ing in the Journal of the Association of 
American Medical Colleges from 1927 to 
1948, inclusive, some 124 different state- 
ments were given as causes of student fail- 
ure, with frequencies of mention of over 
200. These stated causes were classified 
around (a) factors particularly related to 
previous preparation; (b) factors particu- 
larly related to instruction in the medical 
school; (c) factors particularly related to 
personality characteristics and personal 
problems of students; (d) factors particu- 
larly related to appraisal and evaluation of 
student achievement. 

Opinion returns from 40 graduate stu- 
dents at the University of Missouri, sum- 
mer, 1948, showed students’ points of view 
concerning failures of professional and 
graduate students classifiable around (a) 
student responsibility (69 different state- 
ments); (b) responsibility of instruction 
(27 statements); and (c) environmental 
factors (140 statements). 

These two opinion surveys emphasize 


the two-sided aspect of the problem of fail- 
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ure, viz., factors relating to the student; 
and factors relating to instruction; and 
evaluation of achievement. The student 
cannot always be blamed for failure; in- 
structors may be at fault in the process of 
instruction itself; or in inadequate means 
of judging what is real failure, or real 
success. 

In the brief time at my disposal, further 
elements of the statistical investigations 
carried on may be best summed up by state- 
ments of questions we have asked our- 
selves; and the answers we have obtained 
by actual numerical count. We have many 
similar questions still needing attention, 
and we are planning ways and means of 
finding satisfactory answers. 


QUESTIONS AND OBTAINED ANSWERS 


1. Do letter or number grades given by the 
various instructors have a common definite 
meaning ? 


Unfortunately they do not. Different instruc- 
tors assign widely different ranges and percent- 
ages of grades to given students. Grades can be 
evaluated with any degree of certainty only by 
studying instructors over long periods of time. 
There is as much variability in instructors’ 
evaluations as in student standing. 


2. Do premedical grades in the various colleges 
predict achievement in medical courses with a 
high degree of accuracy? 


Unfortunately, predictive correlations are not 
high, either for selected fields of work or for 
college work in general. There is some similarity 
shown, but one cannot depend upon any specific 
college grade which will surely forecast success 
in medical school. 

One of our most recent studies of present 
sophomores shows a substantial relationship be- 
tweel premedical college grades and freshman 
quality credits. (r= .45.) 


3. What major reason is assigned by the medi- 
cal school for student failure? 


Poor scholarship is the outstanding reason given 
for student failure. Students do not succeed in 
securing grades high enough for promotion. 


4. Are students who fail deficient in ability to 
read medical literature? 


From data obtained, one would be inclined to 
say that those who fail are, on the average, poor 
readers of medical literature. But there were 
many exceptions to the general rule. 
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5. How do students coming from different occu- 
pational groups—judged by fathers’ occupations— 
compare in the incidence of success or failure? 


A study of 487 students representing 117 stated 
vocations, resulted in the following conclusions: 

“The data indicate the possibility of success by 
those representing many and varied vocational 
backgrounds; and possibility of failure by those 
representing supposedly excellent vocational back- 
grounds. Even physicians’ sons fail in approxi- 
mately as large numbers as do all the sons 
represented.—These findings are, of course, based 
on the assumptions that the criteria for judging 
success or failure are, themselves, valid and 
reliable.” 


6. Do students coming from urban communities 
(above 2500) differ in their failure averages from 
students coming from non-urban communities 
(below 2500) ? 


From two studies involving 274 students in 
(1) the failure group, and (2) the superior group 
(top third), there is shown a slight tendency in 
favor of students coming from. urban communi- 
ties, but it is not a very significant tendency. As 
each study substantiated the other, the question in 
our minds was asked, “Is it possible that urban 
life gives more maturity, more sophistication, or 
more social experience, and perhaps better school- 
ing, which would be of advantage in the medical 
school ?” 


7. Are there any tendencies shown in favor of 
students coming from certain colleges to place in 
the failure or superior group ? 


From two studies of equal-sized groups of 274 
failing and superior students, the following con- 
clusions were stated: 

a. “Students in failing and superior groups 
come from a great number and variety of prepar- 
ing institutions.” 

b. “Universities tend to supply a larger per- 
centage of superior students than do colleges.” 

c. “Students from northern institutions tend to 
supply a greater percentage of superior students.” 

d. “There is some evidence to show that stu- 
dents coming from nearby Virginia colleges show 
the greatest percentage of clear records (fewer 
failures) when compared with other Virginia 
institutions.” 

e. “There is some evidence to show greater 
incidences of failure when students have attended 
several colleges for their premedical preparation.” 


8. Do individual case studies reveal the reasons 
for failure? 


Six case studies made to discover reasons for 
failure revealed the need for many more data in 
order to get a better picture of recurring behavior 
patterns in the lives of students. One point, how- 
ever, stands out rather clearly in the study made, 
vis., that there is little use of admitting students 
to the medical college when there is repeated evi- 
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dence of lack of ability in quantitative and scien- 
tific thinking. 


9. Do aptitude test scores indicate future suc- 
cess or failure in the medical school? 


A statement made after several statistical 
studies of prediction is as follows: “Of all the 
criteria evaluated in our studies to date, the apti- 
tude test is the one which differentiates most 
clearly between failing students over a long span 
of years, and students in the upper thirds of their 
respective classes—superior students.” 

Two studies of present sophomores show a very 
low relationship between indices of general ability 
from the Professional Aptitude Test, Graduate 
Records Bureau, and quality credits earned during 
the freshman year; but substantial relationship 
between scores on the premedical science achieve- 
ment test section and the same quality credits for 
the freshman year (r= .08 for the first and 
r = .51 for the second comparison). As freshman 
courses are courses in science, the results are not 
wholly unexpected. However, general ability pre- 
diction is disappointing. 


10. Do veterans, married and unmarried, ex- 
hibit any important contrasts when compared with 
similar groups of non-veterans ? 


a. “Veterans and non-veterans in the freshman 
medical classes of 1948-9 are about equal in aver- 
age intelligence (Otis Gamma AM used): and 
married status in either group seems to bear little 
relationship to intelligence in this particular class. 
What little evidence there is favors married 
veterans.” 

b. Among 504 adjustment ratings for 84 present 
freshmen (home adjustment, health adjustment, 
social adjustment, emotional adjustment, occupa- 
tional adjustment, and total adjustment—Bell 
Adjustment Inventory Adult Form) there are 34 
ratings showing some degree of maladjustment 
among students in the present freshman class. 
The largest number are in the socially malad- 
justed group. Health adjustment ranks second, 
and occupational, third. There seems to be a 
slightly better adjustment, on the whole, among 
married students. A frequency of 12 among 18 
unmarried non-veterans compared with 12 among 
44 unmarried veterans gives some advantage to 
veterans. Altogether, differences found are not 
conclusive with reference to either veterans or 
non-veterans; nor to marriage or non-marriage. 

c. In a study of first-year quality credits among 
76 present sophomore students—63 of whom are 
veterans—non-veterans show a higher average 
achievement rating (54 to 42 mean quality 
credits). Marriage status shows a slight tend- 
ency—not significant statistically—for superiority 
over non-marriage status. 


A few additional statements are ones 
substantiated by data obtained from the 
investigations made. 
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(a) There is a slight tendency for pre- 
medical non-degree students to place in the 
superior groups (upper third) when com- 
pared with degree students. 

(b) Arts-degree students supply a 
slightly larger number of students in the 
superior group than do_ science-degree 
students. 

(c) There is some tendency for premedi- 
cal non-degree students in the failing group 
to have a greater number of premedical 
credits than those in the superior group. 

Studies of this nature require a continued 
effort over a long period of time. Our intent 
now is to follow present freshman students 
through the four-year period of medical 
With attention to 


reparation. added 
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methods of objective evaluation by instruc- 
tors; more rigid procedures of selecting 
students ; possible changes in techniques of 
instruction ; and improvements in the over- 
all curriculum plan ; it is hoped that student 
success will be greater, and student failure 
reduced. In the our 
cherished but questionable opinions and 


process, some of 


beliefs may have to be revised. The honest 
researcher is always faced with these prob- 
lems. Perhaps, unfortunately, he has to 
choose the right road suggested by the old 
maxim: “Be not the first by whom the new 
is tried, nor yet the last to cast the old 
aside.” True research has a way of bring- 
ing out flaws in some of our most treasured 
traditions. 


I * 


NATHAN S. WASHTON 


Queens College, Flushing, New York 


HE major purpose of this project has 

been the production of a syllabus in 
biology for general education, based upon 
previous investigations and current judg- 
ments secured from various leaders in the 
area of general education and in the bio- 
logical sciences. The following problems 
were investigated to provide the bases for 
the construction of the syllabus: 

What are the criteria or guiding prin- 
ciples for general education? 

What are the significant principles of 
biology ? 

What principles of biology have impor- 
tant applications to specific purposes 
of general education? 

The syllabus was constructed by utilizing 

* Based on a document submitted in partial ful- 

fillment of the requirements for the degree of 
Doctor of Education in the School of Education 
of New York University, October, 1949. This 
the Preparation of a Syllabus Based Upon a 
Determination of the Relative Importance of Bio- 
logical Principles Judges in Terms of Criteria of 
General Education. Paper presented at the 
Atlantic City meeting of the National Association 
for Research in Science Teaching, February 28, 


1950. 





the responses from questionnaires pertain- 
ing to the above problems and from various 
references. 

A questionnaire was employed to deter- 
mine the criteria for general education. 
The significant principles of biology were 
obtained by utilizing previous studies per- 
taining to biology in addition to the aid 
given by several college teachers of biology. 
Another questionnaire listed the criteria for 
general education and the principles of 
biology. In responding to that question- 


naire, twenty-five teachers of college 
biology indicated which principles of biol- 
most important, important, or 
unimportant in applying them to the criteria 


of general education. 


ogy are 


The syllabus contains forty-two prin- 
ciples of biology. For each principle there 
is a list of several criteria (stated as objec- 
tives) of general education. These objec- 
tives were based upon the replies to the 
questionnaire. The learning activities that 
appear under each biological principle were 
determined by an examination of the most 
frequently used texts in courses of college 
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biology. Specific readings were suggested 


for each principle in order that students 
may obtain a better understanding of each 
principle of biology. Thought provoking 
questions were listed for most of the prin- 
ciples. These questions were also related 
to the objectives of general education. 


Definitions 

In order to prevent any misinterpreta- 
tion of the key words, the definitions of the 
terms used in this paper are as follows: 

General Education is defined as those 
attitudes, skills, and knowledge that are 
needed by all college students for effective 
living in a democratic society regardless of 
the curriculum pursued or the college 
attended. McGrath [1] states: 


General education should give the individual an 
understanding of the physical, social, and political 
world in which he lives, acquaint him with the 
cultural heritage and traditions of his age, and 
cultivate in him those habits of reflection, morality 
and aesthetic appreciation required to meet effec- 
tively the problems of everyday life, while 
achieving a satisfying personal life. General edu- 
cation, then, should be concerned with the activi- 
ties which men and women have in common as 
citizens, workers, members of a community and 
family group, and as individuals. Hence, general 
education embraces neither the technical training 
of a vocation or profession, nor the advanced 
esoteric knowledge of the scholar or scientific 
investigator. 


McConnell [2] refers to general educa- 
tion as “those non-specialized and non- 
vocational phases of education that should 
be the common possession of educated 
people in a democratic society.” 

Principle as used in this document is a 
comprehensive generalization of interre- 
lated facts that pertain to natural phe- 
nomena. It is scientifically true within 
the limitations stated or exceptions noted. 
It is verifiable by observation and/or 
experimentation. 

Russell [3] defines a principle as follows: 

A principle recrystallizes specific judgments 
into terms having general application. Thus, if 
a specific situation can be referred to as a prin- 
ciple or associated with one, there results great 


economy of thought. It becomes unnecessary to 
form new opinions or to exercise new judgment. 
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The establishment of a principle, then, becomes a 
means of relating large numbers of meanings and 
adjusting novel facts as they arise. 

Martin [4] defines a principle as a com- 
prehensive generalization of interrelated 
facts, objects and/or events. He also states 
that the principle must be scientifically true 
with few limiting or singular exceptions ; 
observation or experimentation should de- 
termine its truth value. 3ergman [5] 
states that a principle is a_ scientifically 
true generalization which characterizes a 
fundamental process or structure, a mode 
of behavior, or a property pertaining to 
natural phenomena. The teaching of a 
principle instead of isolated facts and judg- 
ments should improve the efficiency of 
learning. Its use should likewise yield a 
more thorough understanding of biology 
when applied to significant problems. 

Syllabus as used in this document con- 
sists of a list of the major principles of 
biology followed by the criteria of general 
education (stated as objectives), teacher 
and student activities, references and ques- 
tions. The order in which these principles 
are listed does not necessarily indicate the 
order in which they would be taught in the 
course. 

The Dictionary of Education |6| defines 
syllabus as “(1) the various headings of a 
lecture, treatise, or course of study; (2) an 
abstract or summary of a lecture (or series 
of lectures), a treatise, or a course of 
study.” 

Criteria as used in this paper are stand- 
ards that enable one to judge principles of 
biology in terms of general education. Cri- 
teria are “standards by which to determine 
the correctness of a judgment or conclusion, 
especially some well established truth or 
principle ; the test to which a rule of judg- 
ment refers.” [7] The criteria of general 
education will be stated as objectives of 
general education in this paper. 

Application is considered to be the car- 
rying into effect of a biological principle 
by bringing it into relation with the func- 


tions of general education, The dictionary 
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contains the following definition for appli- 
cation: “The employment of the prin- 
ciples of one science to enlarge or perfect 
another.” [8] 
this study are utilized to enlarge the guid- 


The principles of biology in 


ing principles or criteria of general edu- 
cation by bringing the biological principles 
into relation with the criteria of general 
education. 


The Need and Educational Significance of 
the Project 


There has been an increase in the num- 
ber of courses of biology for general edu- 
cation at the college level; this was one of 
the findings in a survey reported in 1938 
by Hard and Jean [9]. Since 1938, there 
appears to be an increase in these courses. 
Accordingly, there is a practical need for 
the selection of suitable materials and ex- 
periences to be provided for the under- 
standing of principles of biology that would 
meet the objectives of general education. 
Although there is much literature available 
in general education there are few studies 
that show relationships between the content 
of a given course and the objectives of gen- 
eral education. 

The biology course which was designed 
primarily for pre-medical and pre-dental 
students twenty or more years ago does not 
necessarily meet the objectives of a general 
education today. The teaching of isolated 
biological facts without any determination 
of the objectives of a course may become a 
meaningless experience to most of the 
students. It is important that the objec- 
tives of general education be determined if 
a course in biology is offered for general 
education. It is equally important to deter- 
mine what principles of biology should be 
taught for general education. Another vital 
task is to determine which of the principles 
of biology are relatively important in their 
applications to the objectives of general 
education. 

With the assistance of many leaders in 
general education, the investigator deter- 
mined the criteria of general education 
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which were stated in this paper as ob- 
jectives of general education. The prin- 
ciples of biology that are important for 
general education were also determined. 
Martin [10] listed one hundred major prin- 
ciples of the biological sciences of impor- 
tance for general education. The studies 
by Martin and other investigators were 
utilized in synthesizing forty-two principles 
of biology for general education. Many 
teachers of college biology replied to a 
questionnaire that enabled the writer of 
this syllabus to determine the relative im- 
portance of principles of biology judged in 
terms of criteria of general education. As 
a result of these studies, a syllabus in 
biology for general education was prepared. 
Many varied learning activities were sug- 
gested by the investigator that would give 
students an opportunity to understand or 
acquire meanings related to each principle 
of biology. The investigator prepared the 
learning activities by examining textbooks 
and other publications and by consulting 
his colleagues. Thought provoking ques- 
tions were listed for each principle of biol- 
ogy. The answers to these questions are 
usually not found in textbooks. The ques- 
tions listed for each biological principle 
were directed towards satisfying the objec- 
tives of general education. In order to 
answer these questions, a student must 
understand the principle of biology and be 
able to apply the understanding in solving 
problems that are related to the objectives 
of géneral education. 

In many colleges, the syllabus for a 
course in biology usually consists of an out- 
line of the adopted textbook and laboratory 
manual or lecture notes. Little or no con- 
sideration is given to the objectives of gen- 
eral education. Few teachers have the time 
or facilities to conduct research that would 
enable them to determine the objectives for 
their courses. The investigator believes 
that there was a need for this syllabus in 
determining the objectives of general edu- 
cation for each principle of biology. The 
findings that constitute the result of this 
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investigation should aid teachers in devel- 


oping and teaching a more effective course 
in biology. 

The learning activities for students of 
college biology are usually limited to 
attending lectures, discussions, laboratory 
work, demonstrations and reading assign- 
ments. The selection of the materials for 
the course is frequently based upon one 
required textbook and laboratory manual. 
The learning activities in this syllabus in- 
clude individual and group projects for 
students such as: preparation of oral and 
written reports; observation of motion 
picture films, slides, and opaque projection ; 
and participation in field trips to museums, 
parks, and other agencies. The selection 
of materials that are listed under learning 
activities in this syllabus was obtained 
from an examination of forty-seven text- 
books and other readings in the biological 
sciences. These materials were evaluated 
by several teachers of college biology. The 
outline of student-teacher discussions was 
based upon selected readings from the text- 
books when such information was needed 
to understand the principles of biology. 

This type of syllabus should serve as a 
guide to the classroom instructor in teach- 
ing principles of biology with the aim of 
attaining some of the objectives of general 
education. Students could utilize the sylla- 
bus as a guide to studying and learning the 
principles of biology and their applications. 

The study of biology, per se, will not 
achieve all of the functions of general edu- 
cation. Principles of sociology, economics, 
psychology, and other. courses contribute 
toward one’s general education. If other 
investigators can determine the extent to 
which these other courses contribute to 
general education, it may be possible to 
provide individuals with the common skills, 
attitudes, and knowledge that are essential 
for effective living in our society. 

Many leaders in general education have 
indicated that principles of biology as stated 
in this syllabus may make worthwhile con- 
tributions to general education. This syl- 
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labus fulfills a need in that teachers of 
biology may use it as a guide in teaching a 
course in biology for general education. 
Basic Assumptions 

This project is based upon certain edu- 
cational assumptions which are stated and 
interpreted as follows: it is assumed that 
general education is desirable. Many col- 
leges state as cne of their major aims to 
“provide a general education” for their 
students. The curriculum which is designed 
chiefly for providing a general education 
varies at different colleges and universities. 
Such variation and diversity are needed in 
a democracy in order to meet the needs of 
individual students and the needs of differ- 
ent geographical communities. An exam- 
ination’ of curricular trends indicates that 
many educators are aware of the need for 
changes in the curriculum to enable stu- 
dents to better adapt themselves to a 
dynamic society. Each community or geo- 
graphical locality will emphasize objectives 
other than general education due to unique 
requirements of its locality. 

It is believed, however, that there is a 
common body of knowledge, attitudes, and 
skills that all people, especially college 
students, should possess for effective living. 
This assumption is applied to all college 
students regardless of the college attended 
or the curriculum pursued. The Commit 
tee on a Design for General Education of 
the American Council on Education |11 | 
refers to general education as “‘those phases 
of non-specialized and non-vocational edu- 
cation that should be the common posses- 
sion, the common denominator, so to speak, 
of educated persons as individuals and as 
citizens in a free society.” 

There is no formula for the selection of 
core curriculur subjects that will produce 
a general education. Some junior colleges 
may furnish a general education in the first 
year of college and offer a vocational course 
of study in the second year. Other junior 
colleges may offer a two-year program of 
either general education or a_ two-year 
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terminal curriculum in a vocational field. 
Some liberal arts colleges may emphasize 
general education in the lower division 
(first two years). The graduates from 
junior colleges, arts and science colleges, 
teacher colleges, and other professional 
schools should possess a general education. 
Present programs in colleges are not ad- 
vancing sufficiently the lives of students 
either as citizens or as workers; this claim 
was reported by the President’s Commis- 
sion on Higher Education. This report 
also states: 

The crucial task of higher education today, 
therefore, is to provide a unified general educa- 
tion for American youth. Colleges must find the 
right relationship between specialized training on 
the one hand, aiming at a thousand different 
careers, and the transmission of a common cul- 
tural heritage toward a common citizenship on 
the other. [12] 

Many educators are aware of the need 
for some changes in the curriculum in 
order to meet the needs of the students and 
of society. Some common knowledge, atti- 
tudes, and skills are needed by all people 
for intelligent living in our modern society. 
This knowledge which is offered through 
the curriculum in general education is 
diverse and includes subjects from the 
humanities, social studies, natural sciences, 
and fine arts. 

It is assumed that the teaching of biology 
offers worthwhile contributions to general 
education. McGrath [13] writes: 

A first course in biology may provide the broad, 
general knowledge, understandings, and _ skills 
which laymen require to deal intelligently with 
problems of physical ard mental health, the rela- 
tions between the sexes, sanitation, disease, and 
such other matters of common concern... . 

Man is continually utilizing and applying 
knowledge, attitudes, and skills from the 
biological sciences in the process of obtain- 
ing and utilizing food, maintaining his kind, 
cultivating living organisms and in making 
necessary adjustments to an ever changing 
What is the sig- 
nificance of conservation of 


biological environment. 
natural re- 
sources and the preservation and protection 
of wildlife, fish, plant life, and birds? How 
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can man properly care for other living 
organisms—horses, cattle, dogs, birds, and 
plant life? How do bird sanctuaries, fish 
hatcheries, fishing and hunting laws, state 
and natural forests affect life on this planet ? 
What are the interrelationships of different 


living organisms? How does man control 


some of these living forms? To what de- 
gree are biological principles employed by 
farmers? Are consumers affected by the 
What is the 
role of vitamins, hormones, and enzymes 


for better health? 


kind of work done on farms? 


These are but a few 
problems that can be solved with an under- 
standing of biology. Since biology affects 
human welfare, it is reasonable to assume 
that it can be used to improve human wel- 
fare. Cockefair [14] writes: 

. we may by wise revision and re-evaluation 
of the subject matter of our curricula in terms 
of human values do much to improve the effec- 
tiveness of our instruction in biology and con- 
tribute thereby to a more rational and advanced 
civilization. . . . If we as individuals would make 
the most of opportunities life affords us, skill 
must be acquired in applying the basic facts of 
biology to the solution of daily problems that 
arise in our lives or in those that we may control. 

To this extent, biology can be taught for 
general education. The teaching of biology 
per se does not fulfill all of the objectives 
of a general education. “How vital a con- 
tribution the biological science department 
makes toward the understanding of social 
problems depends also upon the social 
science department,” writes Leibson [15]. 
The teaching of selected materials that 
stress interrelationships from the humani- 
science 
would offer greater opportunities in realiz- 
ing the objectives of general education than 
the teaching of a single course. 


ties, social studies and _ natural 


It is also assumed that the teaching of 
principles of biology is desirable. A prin- 
ciple as used in this paper is a comprehen- 
sive generalization of interrelated facts that 
pertain to natural phenomena. It is scien- 
tifically true within the limitations stated 
or exceptions noted. It is verifiable by 
observation and/or experimentation. The 
assumption is also made that a biological 
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principle rather than a biological fact can be 


taught more clearly to show the relation- 
ships ot biology to other areas in the natural 
sciences, humanities, and social sciences. 

In examining eighty-two students in ele- 
mentary zoology at Ohio State University, 
Tyler [16] found that students retained 
more permanently such information having 
greater general applications than specific 
facts which were soon forgotten. These 
students studied elementary zoology dur- 
ing the year 1931-1932 and were tested 
for retention of biological information fif- 
teen months after they completed the 
course. Bergman |17] writes: 

Specific facts may be understood when placed 
in isolation, but fuller comprehension is more 
readily achieved when there is an understanding 
of the principles which are derived from the facts. 

This syllabus, therefore, lists the prin- 
ciples of biology with an outline of varied 
learning activities that should enable stu- 
dents to understand and apply the biolog- 
ical principles to the objectives of general 
education. 

It is also assumed that various methods 
of teaching and procedures in organizing 
materials of instruction may accomplish the 
understanding of the principles of biology 
in relation to general education. This 
project is not concerned with methods of 
teaching. It is assumed that effective teach- 
ing of the various materials and activities 
that are listed in this syllabus will enable 
students to understand biological principles 
in relation to the objectives of general edu- 
cation. Powers |18] states: 

The first steps in the program of curriculum 
work in science in the public schools may be 
directed toward the determination of those major 
generalizations and associated scientific attitudes 
which together define the field. Principles 
and generalizations of science are objectives. 
Learning experiences result from activities 
selected for their contribution to the enlargement 
ot the meaning of these objectives. 

The assumption is made that learning 
experiences will result from the selected 
activities that make up this syllabus. These 
experiences should enable students to ob- 
tain an understanding and application of 
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the principles of biology to the objectives 

of general education. 

Determining the Criteria of General Edu- 
cation 

In order to construct the syllabus in biol- 
ogy for general education, it was necessary 
to determine the criteria of general educa- 
tion, the principles of biology, and what 
principles of biology have important appli- 
cations to the criteria (stated as objectives ) 
of general education. These activities pro- 
vided the bases for the construction of the 
syllabus. The first procedure was a deter- 
mination of the criteria of general edu- 
cation. 

The investigator analyzed several reports 
and studies described below that pertain 
to criteria or objectives of general educa- 
tion. A tentative list of criteria of general 
education was formulated as a result of 
checking each of the criteria that appeared 
in the reports. The duplication of criteria 
was avoided. When a new criterion was 
observed in another report, it was added 
to the tentative list. The proposed criteria 
of general education were listed in a ques- 
tionnaire that was sent to twenty-five lead- 
ers in the area of general education for their 
responses and comments. The procedures 
followed by the investigator with the results 
are described further. 

The American Council on Education [19] 
lists the following objectives of general edu- 
cation: health, written and oral communi- 
cation, social adjustment, family and marital 
adjustment, active and intelligent citizen- 
ship, interpreting natural prenomena, using 
scientific methods, self-expression and ap- 
preciation of literature, music, arts and 
crafts, clear thinking about the meaning and 
value of life, choosing a proper vocation. 
Each of these objectives is subdivided into 
specific objectives that are classified under 
the categories of knowledge and under- 
standing, skills and abilities, attitudes and 
appreciations. 

Excerpts from the First Report of the 
President's Commission on Higher Educa- 
tion |20] include the statement: 
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The purposes of general education should be 
understood in terms of performance, of behavior, 
not in terms of mastering particular bodies of 
knowledge. It is the task of general education 
to provide the kinds of learning and experience 
that will enable the student to attain certain basic 
outcomes, among them the following: 

1. To develop for the regulation of one’s per- 
sonal and civic life a code of behavior based on 
ethical principles 
ideals. 

2. 


consistent with democratic 
To participate actively as an informed and 
responsible citizen in solving the social, economic, 
and political problems of one’s community, state, 
and nation. 

3. To recognize the interdependence of the dif- 
ferent peoples of the world and one’s personal 
responsibility for fostering international under- 
standing and peace. 

4. To understand the common phenomena in 
one’s physical environment to apply habits of 
scientific thought to both personal and civic prob- 
lems, and to appreciate the implications ot scien- 
tific discoveries for human welfare. 

5. To understand the ideas of others and to 
express one’s own effectively. 

6. To attain a satisfactory emotional and social 
adjustment. 

7. To maintain and improve his own health and 
to cooperate actively and intelligently in solving 
community health problems. 

8. To understand and enjoy literature, art, 
music and other cultural activities as expressions 
of personal and social experience, and to partici- 
pate to some extent in some form of creative 
activity. 

9. To acquire the knowledge and attitude basic 
to a satisfying family life. 

10. To choose a socially useful and personally 
satisfying vocation that will permit one to use to 
the full his particular interests and abilities. 

11. To acquire and use the skills and habits 
involved in critical and constructive thinking. 

These objectives are similar to those 
that appeared in the Report of the Harvard 
Committee [21] and to those objectives of 
general education that were listed by the 
American Council on Education. 

3ergman made a careful analysis of 
eleven books and articles that included re- 
ports by The Committee on a Design for 
General Education of the American Council 
on Education, The Committee on the Func- 
tion of Science in General Education of the 
Association, the 
General Education Committee of the North 
Central Association of Colleges and Sec- 
ondary Schools, the Harvard Committee 
on the Objectives of General Education in 
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a Free Society that dealt with the criteria 
of general education. As a result of his 


analysis, Bergman [22] listed twenty-five 


criteria of general education as follows: 


GENERAL CRITERIA. Knowledge which: 


1. Has cultural value 

2. Has practical application 

3. Has functional value 

4. Is useful in daily life 

5. Contributes to reflective or critical thinking 
6. Contributes to adjustment to one’s environ- 


ment 


The education contributes to: 
7. Acquisition of skills and abilities 
8. Development of interests 
9. Development of attitudes 
10. Development of appreciations 
Speciric CrITerR1A. Knowledge related to: 
11. Physical and mental health 
12. Understanding and control of natural en- 
vironment 
13. Understanding of basic scientific concepts 
14. Application of scientific method 
15. Economic welfare and security 
16. Economic, social, and political problems of 
American life 
Choice of a vocation 
18. Development of a philosophy of life 
19. Parenthood and family relationships 
20. Appreciation of, and self-expression in, art 
and music 
Social and civic relationships 
Personal problems and personality develop- 
ment 
23. Oral and written communication 
24. Responsive citizenship 
25. Appreciation of literature 
A questionnaire which lists thirteen cri- 
teria of general education was formulated 
by integrating and synthesizing the criteria 
of general education that were listed in the 
above mentioned reports. The technique 
employed by the investigator was to utilize 
the ten major objectives of general educa- 
tion that appeared in “A Design for Gen- 
eral Education” which was published by the 
American Council on Education. These ten 
major objectives were checked against the 
criteria of general education that appeared 
in the studies by Bergman, Harvard Uni- 
versity (General Education in a Free So- 
ciety), and the President’s Commission on 
Higher Education. Asa result, three addi- 
tional criteria of general education were 
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added in order to complete the list. A 
questionnaire was formulated which listed 
thirteen criteria of general education. This 
questionnaire was scrutinized by a seminar 
class in higher education at New York 
University. The seminar improved the 
wording in several criteria. Then it was 
distributed to twenty-five leaders in gen- 
eral education for their responses and com- 
ments. 

The selection of these educators was made 
on the following basis: that each person had 
done considerable writing in the area of gen- 
eral education and/or served as a member of 
the Committee on a Design for General 
Education which is a subcommttee of the 
American Council on Education and/or 
the President's Commission on Higher 
Education. These educators were requested 
to indicate on the questionnaire if they ac- 
cepted each of the thirteen criteria of gen- 
eral education. They were also asked to 
restate any criterion to make it acceptable 
to them or state the reason for rejecting 
any criterion. Provision was also made in 
this questionnaire for the educators to add 
any créteria which in their judgment should 
be included in the proposed list. 

Eighteen replies were received: there 
was unanimous acceptance of the thirteen 
criteria of general education. Three of the 
educators suggested three additional cri- 
teria and restated several of the criteria 
of general education. The following three 
criteria of general education were added 
to the list: 

To provide students with the necessary 
knowledge, skills, and. attitudes in order 
that they may: 1. Have some appreciation 
of the background of the civilization which 
is our heritage. 2. Understand the social, 
economic and spiritual forces at work in 
society and develop a sense of social re- 
sponsibility. 3. Understand the place of the 
consumer in society and learn to become 
an intelligent consumer of goods, services 
and time. 

As a result of these comments, the fol- 
lowing list was formulated and utilized in 
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this study. These criteria are not listed 


in order of importance : 


CRITERIA OF GENERAL EDUCATION 
To provide students with the necessary knowl- 
edge, skills, and attitudes in order that they may: 

A. Understand the world of nature, physical and 
biological, and be able to interpret natural 
phenomena. 

B. Have some appreciation of the background of 
the civilization which is our heritage. 

C. Understand the social, economic and spiritual 
forces at work in society and develop a 
sense of social responsibility. 

D. Gain a better understanding of the meaning 
and purpose of life and a truer sense of 
values. 

E. Participate more effectively in solving prob- 
lems of contemporary society. 

F. Maintain and improve their health and share 
in the responsibility for protecting the 
health of the community. 

G. Attain an emotionally stable personality and 
make a worthy social adjustment. 

H. Utilize a scientific approach in solving prob- 
lems dealing with society and human 
welfare. 

I. 3e better fit for family and marital relation 
ships. 

J. Communicate effectively through oral and 
written expression. 

K. Develop a code of behavior which is based on 
ethical principles consistent with demo 
cratic ideals. 

L. Recognize the interdependence of the differ- 
ent peoples of the world. 

M. Recognize and accept one’s personal responsi 
bility for fostering international under- 
standing and peace. 

N. Appreciate the best in literature, art, and 
music, including drama, the dance, radio 
and motion pictures. 

O. Discover their own abilities, aptitudes, and 
interests and choose a vocation. 

P To understand the place of the consumer in 
society and to learn to become an intelligent 
consumer of goods, services and time 
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PROCEDURES IN COLLEGE 


GENERAL EDUCATION SCIENCE COURSES* * 


Rosert A. BULLINGTON 
Northern Illinois State Teachers College, DeKalb, Illinois 


iy the post-war years general education 
science courses have attained a promi- 
nent position in the curricula of American 
colleges and universities. The types of 
these courses and their prevalence, as re- 
vealed by the author’s study in 1948, have 
been reported previously.! 

All general education science courses 
have been classified into four categories ; 
namely, the general courses, the biological 


science courses, the physical science courses, 


* This paper is based on a portion of the 
author’s dissertation for the degree of Doctor of 
Philosophy, Northwestern University, 1949. Paper 
presented at the Atlantic City meeting of the 
National Association for Research in 
Teaching, February 28, 1950. 

! Robert A. Bullington, “A Study of Science 
for General Education at the College 


Science 


Level,” 


Science Education, 33:(April, 1949), 235-241. 


and courses in single subjects, as chemistry 


or botany. The author has recommended 


‘ 


that the old expression “survey course” be 
abandoned in favor of the name “general 
education science course.” 

A detailed study of 150 courses from 103 
schools was conducted by means of ques- 
tionnaires which were completed by the 
instructors in charge of the courses. Sup- 
plementary data were secured from course 
outlines, syllabi, and textbooks. Personal 
visits by the investigator to 16 schools gave 
further information. 

The study has revealed extensive infor- 
mation concerning many aspects of the 
courses, such as objectives, subject-matter 
content, teaching personnel, and procedures 
of instruction. Only a limited aspect of the 
study can be reported here. 
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Teachers and teaching procedures are 
prominent in all discussions of general edu- 
cation science courses. There are many 
problems centered about them. Therefore, 
this paper is concerned with the character- 
istics of the teaching staffs and the proce- 
dures of instruction used in the 150 courses 


included in the study. 


THE TEACHERS 


Teachers are the most important factors 
in the success of general education science 
courses. Courses such as these, which are 


outside the major field of interest of most 
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were so employed. 


the 150 studied, nor 
There is no information for 18 courses. 
For the remaining 82 courses, a total of 
274 teachers (3.3 teachers per course) were 
employed especially for general education. 
This appears to be a considerable number, 
yet it represents only 40 per cent of the 
teachers who work with the 150 courses of 
the study. This means that 60 per cent of 
the teachers were hired primarily for other 
courses, presumably the introductory and 
advanced courses in the various sciences. 
These teachers may not, in many cases, be 
interested in education 


either general 


courses or well-qualified to teach them. 


TABLE I 


Tue NuMBER AND Per CENT OF TEACHERS IN EACH RANK 


(DaTA For 150 Courses ) 


Full Time in 
General Education 


A 


Part Time in 
General Education 





Number Number 
of of 

Rank Teachers Courses 
da eb ae 35 34 
Associate professor...... 31 22 
Assistant professor ...... 56 26 
so ss oweasioees 45 24 
Sc ewaeaaees 36 9 
eS ss a0 wie 4 2 6 4 

ME ccs dutous a 209 


of the students enrolled, cannot survive 
solely because of the intrinsic interest and 
value of the subject matter. 
must have teachers who are something 


The courses 


more than subject-matter specialists. 

The general education science teacher 
must have a broad preparation in science. 
He must be proficient in varied techniques 
of teaching. Above all, he must have en- 
thusiasm for his subject and a love of teach- 
ing. Also, he must have a genuine interest 
in students and a desire to contribute to 
their welfare. Let us examine the available 
information concerning teachers and their 
qualifications. 

Characteristics of the Teaching Staffs. 
To what extent have teachers been em- 
ployed specifically to teach general educa- 


tion science courses? In 50 courses out of 


Total 
Number Number Number 
of of of Per 
Teachers Courses Teachers Cent 
100 52 135 20 
59 37 90 13 
107 55 163 24 
85 47 130 19 
118 41 154 22 
8 4 14 2 
477 686 100 


Of the 686 teachers who work with the 
150 courses, 209 (30 per cent) devote full 
time to general education science (see 


Table I). 


centrated in the universities where full- 


These teachers are largely con- 


time staffs are employed for each general 
course, 

In Table I the distribution of the teachers 
in the various ranks is shown. The 
teachers are rather evenly divided among 
the five groups (the fifth group is that of 
assistants without rank). Twenty per cent 
of the teachers are full professors, and these 
are persons who are usually in charge of 
the courses. However, only 35 of a total 
of 135 professors devote full time to the 
courses. The assistant professors make up 
the largest single group, comprising 24 per 


cent of the total. The assistants without 





























Rank Doctor 
ON Serre 124 
Associate professor...... 70 
Assistant professor....... 97 
NON ice ka senensetes 25 
Se ee ee 
EGR Bel Ses 3 

| RES Sree ee 319 
DE A tank ares 46 


rank constitute 22 per cent of the teachers. 
Most of these persons are graduate students 
who direct laboratory, quiz, and discussion 
groups. A majority of the teachers (65 per 
cent) are in the lower ranks, those of 
assistant professor or below. 

The degrees held by the teachers in each 
rank are shown in Table II. Less than 
one-half of the teachers (46 per cent) have 
a doctor’s degree. Thirty-five per cent 
have no higher than a master’s degree and 
12 per cent have only a bachelor’s degree 
or less. This last group is composed 
almost entirely of the part-time assistants. 
Those persons with the master’s degree are 
concentrated largely in the lower ranks. 
It is a practice in many schools to employ 
young teachers who are working toward 


their doctorate. These teachers are usually 


ScIENCE EDUCATION 


Field of General Biological 
Specialization Courses Science 

ee EES Frere re 3 
RE ree 13 

Geography ............. 1 

i no ib ral ore 1 l 
Mathematics ............ 1 

DE gins dak reiarciba dd de 10 

Bacteriology ............ 1 
oo ais é aaah awn os 13 49 
PR erere 3 
Entomology ............ 10 
General biology ......... 82 
History of science....... 

Human biology ......... 3 10 
re 9 
Science education ....... 6 2 
SE Cd nkeik a cade osc 5 97 
Broad training .......... 14 8 


TABLE II 


Tue Decrees oF TEACHERS 


Master Bachelor or Less No Information 
9 2 
17 3 
52 1 13 
89 3 13 
65 76 13 
8 3 
240 80 47 
35 12 7 


under the supervision of a more experi- 
enced person. 

The younger teachers engaged in pre- 
senting general education science are the 
ones who will become the leaders of the 
movement in the years to come. The early 
training of these teachers for general edu- 
cation courses will greatly strengthen the 
staffs in the future. As general education 
science as a career gains in dignity and 
prestige, more young persons will become 
interested in it. It is necessary that college 
administrators offer the same opportunities 
of advancement to the general education 
science teacher as to the science specialist. 
Only when the two are on an equal basis 
will the younger teachers be induced to 
devote their lives to general education. 


TABLE III 


THE FIeLDs oF SPECIALIZATION OF TEACHERS 


Table III, concerning the fields of 
Physical Single 

Science Subjects Total Per Cent 

9 5 17 3.0 

36 20 69 12.3 

3 4 0.7 

35 a 41 7.3 

9 2 12 2.1 

40 14 64 11.4 

1 0.2 

14 76 13.6 

3 0.5 

10 1.8 

1 83 14.8 

1 1 0.2 

l 14 2.9 

9 1.6 

5 1 14 2.5 

6 108 19.3 

13 35 6.2 


° 


a x 
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specialization of teachers, reveals the wide 
variety of interests of the teachers of gen- 


eral education science. Most are subject- 
matter specialists. Though the zoologists 
are the most numerous, comprising 19 per 
cent of the total, large numbers of teachers 
are expert in the areas of general biology, 
botany, chemistry, and physics in the order 
named. 

With the exception of the general biolo- 
gists, most of the teachers have not been 
broadly educated. A group of 35 (six per 
cent) were listed as having “broad train- 
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un 


Nevertheless, there are schools where the 
lack of staff meetings is an indication of 
antagonism and lack of cooperation. This 
was found to be true in one school visited 
by the author. 

Four schools were visited in which in- 
structors of separate sections followed a 
common outline but varied the course to 
suit their own particular abilities and the 
needs and interest of each class. This is a 
commendable practice. 

Staff meetings are a necessity in courses 
using several teachers in the same class. 


TABLE IV 


THe NUMBER OF INSTRUCTORS WITH WHOM StupENtTsS Have Contact 


(INFORMATION FOR 136 CouRSEs ) 


Number of Teachers - 


Number of Courses Using 








per Class Each Teacher System 
‘ —_~ — ————— 

Type of Course Range Average Single Multiple 
ee ie ae ig 0 wh biiae aa 1-11 2.62 5 11 
Biological science (one-semester ) * 1-5 1.94 10 7 
Biological science (one year) ..... 1-23 3.84 x 23 
Physical science (one-semester )*. . 1-7 2.0 7 4 
Physical science (one-year)....... 1-15 2.94 12 24 
Single subject (one-semester)*.... 1-7 2.19 6 10 
Single subject (one year)......... 1-4 2.0 4 5 

GUI EMIS on cc occ ccc cccccs 2.74 

Ghat hae kag t waned we 52 84 
ETS Dai duel caseceys%'s 38 62 


* A few of the courses are one quarter in length. 


ing” and 14 (two and one-half per cent) 
were listed under “science education.” As 
will be noted later, one of the great needs 
is for teachers with adequate experience 
and knowledge in a broad area of science. 

Thirty-two courses are small enough so 
that all sections are administered by a single 
teacher. In the remaining 118 courses, 
more than one teacher is engaged. In 77 
of these courses there are regular staff 
There are none in 33 courses. 
No information is available for the other 
eight. 

It may seem rather strange that teachers 
of the same subject do not meet to coordi- 
nate their work. However, this is often 
the case in situations in which teachers are 
in daily contact or in which the course is 
based on a well-established plan. 


meetings. 


They are desirable but not so important in 
courses in which several teachers work but 
only one teacher conducts all the activities 
of a given class. 
Teacher-Pupil Contacts. 
course the student has instruction from two 


In the average 
or three teachers. The numerical average 
of teachers per class is 2.74 (see Table IV). 
The range is from one to 23 teachers per 
class. The 23 is exceptional, although 
there are over ten teachers in each of five 
separate courses. These are the courses 
that use a large number of specialists to 
deliver the lectures. 

There has been considerable discussion 
of the single-teacher versus the multiple- 
teacher system for general education science 
In Table IV we note that 38 per 
cent of the courses use the single-teacher 


courses. 
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system while 62 per cent have more than 


one teacher. Only in the one-semester 
courses is the single teacher more common. 

The primary reasons for the development 
of the multiple-teacher method have been 
the scarcity of broadly-educated teachers 
and the opinion among subject-matter 
specialists that one person cannot cover 
adequately the material of a broad area 
such as physical science. Many of the 
specialists charged with developing general 
education courses have hesitated to teach 
in areas in which they were not expert. 
Consequently, it has become the custom, 
especially in the larger schools, to have a 
series of lecturers for a course. For ex- 
ample, in a physical science course the 
student may listen to an astronomer, a 
geologist, a physicist, a chemist, etc. Often 
these men are highly specialized within 
their field. 


interest and enthusiasm for the general 


They may or may not have 


course. 

Is the multiple system good or bad? If 
it is good, there is no need for broadly- 
If it has 
faults that can be corrected by turning to 


trained teachers in most schools. 


the single well-trained teacher, then we 
must bend our efforts toward the develop- 
ment of such teachers. 

Opinions on the subject are sharply 
divided. In trial questionnaires used at the 
beginning of this study, teachers were 
asked to check their preference of teacher 
systems. Ten favored the single teacher ; 
six favored several teachers. No other sta- 
tistics are available, for this question was 
not included in the final form of the ques- 
tionnaire for course descriptions. 

A science professor in a university wrote 
on a questionnaire that in his opinion no 
one individual would be qualified to teach 
a general education course. For that rea- 
son his school did not offer such a course, 
This 


attitude is a common one among science 


“even if it were considered of value.” 


specialists, 
On the other hand, a well-known scien- 
tist expressed a definite preference for a 
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single instructor because of the unity he can 
He further stated that 
teacher and pupils can grow in maturity 


give to his course. 


This cannot happen if there is a 
This 


writer believes that a majority of general 


together. 
“hodgepodge of many instructors.” 


education science teachers agree with the 
scientist’s viewpoint. 

The writer has made a special study of 
student opinion of two similar general 
courses. The single-teacher system was 
used in one and the multiple-teacher system 
Students were asked to ex- 
The 


following quotation is taken from the final 


in the other. 
press their opinion of these systems. 


report of the study.’ 


It is evident that regardless of the system 
used, the students prefer the one to which 
they are accustomed, even though they may 
be critical of some phases of it. 

Although students prefer the status quo, 
the statistics are in favor of the multiple- 
teacher system. However, this system was 
criticized by a number of students, chiefly on 
the basis of dislike for one or more of the 
lecturers. Students offered little specific criti- 
cism of the single-teacher system. 

We cannot conclude that one system is 
superior to the other. Each has its advan- 
tages and disadvantages. In general, the 
multiple system gives more expert instruction 
in each of the sciences and offers variety to 
the course. The single system is simpler 
and more economical to administer and 
creates fewer problems. The big difficulty is 
in finding teachers not only qualified to teach 
a variety of sciences but also willing to 
assume the responsibility of doing so. 

An unfortunate situation sometimes de- 
velops in courses administered by several 
subject-matter specialists. A teacher of 
one science may become jealous of the time 
allotted to other sciences. His teaching 
efforts are channelled into an attempt to 
“sell” his own particular subject to the 
students. This situation may develop to 
the extent that each teacher in the course 
is a missionary for his own particular faith. 
Such an occurrence may seem fantastic, but 

1 Robert Adrian Bullington, “A Study of 
Student Opinion of College General Education 
Science Courses,” Science Education, 34:(March, 
1950), 73-77. 
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it has happened, and it is a possible danger 


in the multiple-teacher system. 

However, it should be possible for 
teachers with different backgrounds and 
interests to work together in a cooperative 
arrangement in general education science 
courses. Could not two or three teachers, 
with personalities that enable them to work 
together, plan and execute a better course 
than could a single teacher? Such a part- 
nership has worked effectively in a few 
schools. 

There should be a place in the prepara- 
tion of general education teachers in which 
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the general education science courses. 
Nevertheless, it will be of value to investi- 
gate the practices in use in order to deter- 
mine the more common procedures. These 
may serve as a guide to teachers entering 
the field for the first time and to others who 
wish to make changes. 

Course Credit and Class Time. Of the 
150 courses, 76 per cent are on the semester 
system and 24 per cent are on the quarter 
The credit hours given in the 


Table V. 


of the year-length courses offer three credit 


system. 


courses are shown in A majority 


hours per semester or three or four per 


TABLE V 


Crepir Hours GIvEN For COURSES 


Credit Hours 





Credit Hours 





per Quarter per Semester Total 
iti , - Aaa iia — Courses 
Type of Course 3 4 5 6 3 4 5 
CS 2 ckakenbas.coeto.00 e506 enees 1 2 2 6 5 l 17 
Biological science (1 semester)*..... 1 6 6 4 17 
Biological science (1 year) .......... 5 4 2 16 8 35 
Physical science (1 semester)*....... 3 2 2 3 2 12 
Physical science (1 year)............ 5 4 ] 24 5 39 
Single subject (1 semester)*......... | 2 2 9 4 18 
Single subject (1 year) ............. 1 4 5 10 
TWG-FERT BTORTAM ... 2... ccc ccccsces 2 2 
DERBI) COUPES 0.02 a veccccccccsces 1] 15 8 2 60 43 11 150 
Es dL ale hiuckenene ss eew 7.3 10.0 5.3 Lo 40.0 28.7 7.3 99.9 


* A few courses are one quarter in length. 


to develop those qualities which would 
enable them to cooperate effectively with 
other teachers. 

We must conclude that the type of in- 
struction to be used depends upon the local 
situation. In each case, the welfare of the 
students should be the principal considera- 
tion. It is likely that when more teachers 
are especially prepared to teach general 
education science, the use of a single 
teacher or a relatively small group will 
largely replace the custom of using several 


lecturers from special fields. 
THE PROCEDURES OF INSTRUCTICN 
There is always a great diversity in 
methods used in any group of college 
courses, even among those of a single sub- 


ject. A great variation is expected among 
a b 





quarter. Most of the shorter courses offer 
more credit, usually four or five hours per 
quarter or semester. 

The time spent by the students in lecture, 
discussion, and laboratory meetings is 
Table VI. In 62 courses (48 


per cent of the 128 courses for which this 


shown in 


information was supplied), there is no time 
devoted to lecture only; i.e., a lecture with 


no demonstrations or student discussion. 
In 65 courses (51 per cent) the time spent 
in straight lecture meetings varies from one 


Table VI, 


there are 


to three hours per week (see 
A). In 
hours of lecture. 


part one course four 


It is a common procedure to combine 


demonstrations with lectures, particularly 


in those courses that do not have a labora-_ 
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tory period (Table VI, part B). All of the 
40 courses (31 per cent) that do not have 
demonstrations with the lectures do have 
laboratory work. 

In 47 per cent of the courses there is no 
special period set aside for discussion or 
testing (Table VI, part C). In these 
courses discussion is a routine procedure 
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and quizzes are given at appropriate times. 
This system works best when students meet 
regularly in small classes with the same 
teacher for all meetings. 

In 53 per cent of the courses there is 
usually one hour per week, but sometimes 
more, set aside as a discussion-quiz period. 
This practice is necessary in schools in 


TABLE VI 


Tue NuMBER OF LECTURE, DISCUSSION, AND LABORATORY Hours PER WEEK 


General 


Course 
A. Hours per week of lecture only 
| EP ee eR. 8 
Ro disc sicina Stok ack Waal Ee he 1 
? 2 
. Pee ee 3 
, See aN rere pe 
WES. ci ane doe Sans 14 
B. Hours per week of combined lec- 
ture and demonstration 
ee Peete ort l 
Perea eens ake tet aoee 4 
Dad bnw ace cease ween 2 
ET ERE gener tS ae 3 
| ERTIES OM Ra, 3 
: SPREE AP ee ee 1 
Rn ee See he Se 2 es, Sh 
ONE oa aecheeh eke 14 
C. Hours per week of discussion 
and/or quiz 
Weick Si ewivete od cote aaa 10 
hic f 08 cameendmwasaeeeeen 5 
Bees ecko des ain Svea ees 2 
EPR PE SB pk ng 
A Tadd IBIS 
SM eS Sic ard Case aioe 17 
D. Hours per week of laboratory 
work * 
Bais on thease eabbe ces 3 
> ARES RU coy Ese ae 2 
cs eins sic deb Bas Kae eee l 
| EP ie eet. ORAS l 
Dai dunes Lives da aadeeleneaves 
WER. g.c0d paacoases 7 
E. Total hours per week in class and 
laboratory 
oe d cae wake wa beara etake 3 
Ee en eed ee ee 5 
EE Sr ee aN ee § 
Miicdeds one teaaeduemenen® 3 
_ SA eae eee 2 
GB. ca encestewesias acne res 
. BE Cee ee ee en 
RE erty eee 15 


Biological Physical Single Total Per Cent 
Science Science Subject Courses of Total 
15 25 l4 62 48.4 
4 7 2 14 10.9 
19 5 5 31 24.2 
6 6 5 20 15.7 

1 1 0.8 

44 43 27 128 100.0 
22 8 9 40 31.5 
7 8 4 23 18.1 
9 12 3 26 20.5 
5 14 7 29 22.8 
1 4 3.1 

3 4 3.4 

1 1 0.8 

43 45 25 127 99.9 
25 25 10 70 47.3 
17 19 14 55 37.2 
4 7 3 16 10.8 
5 1 6 4.1 
l 1 0.7 
52 51 28 148 100.1 
2 10 12.9 

14 14 6 36 46.1 
6 3 9 19 24.3 
7 l 3 12 15.4 
l 1 ia 
33 20 18 78 100.0 
7 10 4 24 uy 
13 17 5 40 29.6 
10 11 4 27 20.0 
13 6 9 31 23.0 
2 2 3 9 6.7 
3 3 22 

1 1 0.7 
46 46 28 135 99.9 


* Part D of the table considers only the 78 laboratory courses for which specific hours are 
known. See Table IX for the frequency of use of the laboratory in general education science courses. 
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which the students meet in large lecture 


groups. 

The hours per week spent in labora- 
tory work vary from one to six (Table VI, 
part D) in the 78 laboratory courses for 
which (The 
courses which do not include laboratory 
work will be discussed later.) 
per cent of the laboratory courses have a 
laboratory period of two hours per week 
and 24 per cent have three hours per week. 
Most of the remainder have either one hour 
or four hours per week. 


information is available. 


Forty-six 
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It is a customary procedure to give one 
hour of credit for two hours of laboratory 
work per week. The variations between 
credit hours and clock hours noted in the 
preceding paragraph are present largely 
because the laboratory time in the courses 
varies from one to six hours per week (see 
Table VI, part D). 

Class (see Table 
widely. 


VIII) 
The average lecture groups range 
from eight to 385. 


size varies 
The largest lecture 
group reported was 700. The median sizes 
of the average lecture groups of all types 


TABLE VII 


Crepir Hours EARNED IN Courses CoMPARED TO CLocK Hours per WEEK SPENT IN CLASS WorK 


Credit Hours per Quarter 


Credit Hours per Semester 





‘aie 
Clock Hours per Week 3 4 
For courses with laboratory 


wn 
_— Ww 
mwre 


There is considerable variation in the 
total time spent in course work (Table VI, 
part E), the range being from three to nine 
hours per week. Four hours of work (re- 
quired in 30 per cent of the courses) is the 
most common, although three, five, and six 
hours are required in many courses. 

If we compare the credit hours earned in 
the courses with the clock hours spent each 
week in class (see Table VII), we also 
find much variation. In the non-laboratory 
courses the credit hours and clock hours 
usually are the same, although in seven 
courses the clock hours exceed the credit 
hours by one. 
the clock hours exceed the credit hours in 
all courses but ten (11 per cent). In 40 
per cent of the 93 laboratory courses being 


In the laboratory courses 


considered, the excess is one hour per week, 
in 36 per cent it is two hours per week, and 
in 13 per cent it is three or more. 








5. 6 3 4 5 
4 
12 2 
2 3 15 l 
1 6 14 2 
3 5 
2 1 2 
1 
22 
6 10 
2 2 


of courses fall within the limited range of 
40 to 52, with the exception of the one-year 
biological sciences, which have a median 


of 80. 


ments determine the size of lecture groups. 


Local facilities and course enroll- 


The large groups are less costly, but prob- 
ably not as efficient as the small groups. 
Personal observation has shown the writer 
that students in large sections are often 
inattentive. The student is inconspicuous 
in the large group and there is not the 
stimulus to the student that comes when 
there is opportunity for questions or discus- 
sion, as is customary in small classes. 

A number of schools place efficiency in 
instruction above economy, and divide 
students into sections of definitely limited 
enroliment. The maximum size of class in 
a few schools is 25 students. 

Discussion groups 
the 


are considerably 


smaller than lecture sections. The 









































Range 
CN Peek aig dpe Sa eee whew tn 20-215 
Biological science (1 semester) ...... 16-350 
3iological science (1 year) .......... 22-385 
Physical science (1 semester)........ 18-204 
Physical science (1 year)............ 8-250 
Single subject (1 semester).......... 15-280 
Single subject (1 year)...........0%. 20-153 


median size in the various types of courses 
is from 23 to 35. 
size discussion groups is from five to 75. 


The range of the average 


Average laboratory groups range from 
11 to 63, with the median of the various 
In the lab- 
oratory, students work individually or in 


types running from 20 to 30. 


groups of from two to ten students. The 
group of two is the usual procedure. 

The Laboratory. All of the investiga- 
tions in the decade of the thirties showed 
that from 25 to 41 per cent of general edu- 
cation or “survey” science courses included 
laboratory work. In 1948 it was reported 
that ‘the majority of the liberal arts col- 
from 
1 


leges omit laboratory instruction 
science courses for general education.” 
The data of this study show a much 


greater prevalence of the laboratory than 
1 Nathan S. Washton, “A Survey of the Science 
Courses for General Education in Colleges,” 


Association of American Colleges Bulletin, 34: 
(October, 1948), p. 288. 


General 


Course 

Total number of courses............. 17 
Courses with a laboratory 

DE oc tdinnavade ohh s casmess 8 

a ok le ee ee 47 
Courses with museum laboratory only 

SRE rr ae ee eae 

i. UN ee 
Courses with no laboratory 

BNE ...s oa.c enienlevic walcadbk kee 9 


Pav Gent Of Q000l.. oc i. cudsveenis 
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Average 
Lecture Group 
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TABLE VIII 


Tue RANGE IN SIZE AND THE MEDIAN SIZE OF THE AVERAGE CLAss Groups FoR EACH TYPE OF 
CouURSE 


Average 
Laboratory Group 


Average 
Discussion Group 
a, 3 i- eees 











Mdn. 


Mdn. Range Mdn. Range 
46 20-65 30 15-45 20 
45 20-50 31 20-45 29 
80 10-44 30 15-40 30 
40 18-41 26 18-40 28 
50 5-63 23 11-63 22 
52 15-75 35 12-40 20 
40 15-40 35 15-35 22 


was previously reported (see Table 1X). 
Of the 150 courses, 102 (68 per cent) have 
laboratory work of.some kind. In nine of 
these courses (six per cent of the total), 
only a “museum” laboratory is used; 1.e., 
the students observe but do not participate. 
In the remaining 93 -courses, student par- 
ticipation is practiced. Of the 34 courses 
in the study that are located in teachers’ 
colleges, 71 per cent have laboratory work. 

The lack of a laboratory was often the 
reason for criticism of the old so-called 
“survey” courses. Forty-seven per cent of 
current general courses, which are the 
equivalent of the “survey” courses, now 
have laboratory. This is an increase over 
any previously reported figure. 

The biological sciences and single sub- 
jects lead in laboratory work. It is re- 
ported for 79 per cent of the former and 
75 per cent of the latter. 
cent (thirty courses) of the physical science 
courses have laboratory. 


Fifty-nine per 


Seven of these, 


TABLE IX 


PREVALENCE OF THE LABORATORY 


Biological Physical Single Two-Year 
Science Science Subjects Program Total 

52 51 28 2 150 
41 30 21 2 102 
79 59 75 100 68 

2 7 9 

4 14 6 
11 21 7 48 
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however, have only a “museum” labora- 
tory, so only 45 per cent of the physical 
science courses have facilities for student 
participation. 

There are several reasons for the omis- 
sion of laboratory work. In some schools 
there is neither laboratory space nor equip- 
ment available. The specialized science 
courses have first choice of facilities, and 
often there is nothing left for the newer 
general education courses. The non-lab- 
oratory course is certainly less costly to 
maintain for it requires less teacher time as 
well as physical equipment. This has been 
a determining factor in some schools. 

Furthermore, there is a conviction among 
some teachers of general education science 
that the laboratory is unnecessary. It has 
never been proven experimentally to be 
superior to the demonstration method for 
purposes of general education. It is 
granted that certain skills learned in the 
laboratory are essential in a number of pro- 
fessions. 
whether these skills are of value in the life 
of the average person outside the scientific 
occupations. 

Certain procedures in the laboratory can 
be used to accomplish some of the objec- 
tives of general education science. But is 
it not possible to accomplish these objec- 
tives by other means that may be less costly 
and time-consuming ? 
lieve that it is. They make free use of 
classroom demonstrations and experiments 


It is an Open question as to 


Many teachers be- 


in which the students participate vicari- 
ously. Several types of audio-visual teach- 
Field trips 
are common. Problem-solving experiences, 
which are common in the laboratory, may 
be enjoyed by the student without the 
actual manipulation of equipment. The 


ing aids are used extensively. 


“museum” type of laboratory which is 
common in the physical science courses is 
based upon this belief. 

Some of the best-known and most-copied 
courses in the United States do not require 
laboratory work of the student. Although 
there are substitutes for laboratory work, 
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and many excellent courses do not provide 
for such experience, the fact remains that 
the laboratory is growing in prevalence in 
general education ‘science. There is no 
doubt that a majority of science teachers 
would prefer to include a laboratory if 
given a free choice. It may be that the lab- 
oratory is becoming more common because 
the courses are more firmly established and 
administrators are more willing to provide 
the necessary space, facilities, and _ staff. 
Furthermore, it may be true that some 
teachers have added the laboratory in order 
to counteract criticism. 

There is a growing belief among science 
teachers that certain “traditional” labora- 
tory exercises are of little value to the gen- 
eral student. It is believed that long hours 
spent in making detailed drawings or in 
following “cook book” directions to pre- 
determined results are largely wasted. 
Teachers are looking for new techniques 
with which to meet the purposes of general 
education, 

In his visits to schools the writer found 
a surprising amount of time and effort being 
devoted to the improvement of laboratory 
procedures. Of special interest is the co- 
ordination of all types of classwork in one 
room under one teacher. The room, under 
ideal conditions, is equipped for student 
exercises or experiments, teacher demon- 
strations, and the use of audio-visual equip- 
ment. Thus any type of teaching procedure 
may be used that is appropriate at a given 
time. There is no strict division of time 
and work into lecture, discussion, demon- 
stration, and laboratory. 

There are some teachers who are experi- 
menting with laboratory projects for use in 
place of the traditional exercise. A project 
may encompass many principles of science 
and extend over a period of several weeks. 
One such project is the building of a small 
radio. Another is the determination of the 
vitamin C content of fresh and canned 
citrus fruits. Such activities require con- 
siderable exploration of many principles. 
They contribute to an understanding of 
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science and the scientific method and have 
their practical applications in the life of the 
individual. 

Another procedure that shows promise 
is the group laboratory experiment. The 
entire class participates in the various 
phases of the activity. Students take turns 
in manipulating equipment, making obser- 
vations, and recording results. The entire 
class has the same set of data to use in 
drawing conclusions. One teacher is mak- 
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11 books in use in four or more courses 


each. The most popular is used in 15 
courses. The second is used in ten courses. 
Ten of the 11 commonly used books were 
written especially for general education 
courses in either the physical or biological 
sciences. The books used infrequently in- 
clude a variety of single-subject texts and 
books in science for the layman. 

The use of supplementary readings in 
addition to the textbooks is a common pro- 


TABLE X 


SUMMARY OF THE FREQUENCY OF USE OF TEACHING AIDS AND STUDENT ACTIVITIES 


(For 146 Courses) 


—— 


Each Class Oncea 
Meeting Week 


Aid or Activity 


a” eee eee 4 
2. Motion pictures ........... 1 38 
3. Slides and/or filmstrips.... 14 37 
4. Charts, maps, models...... 44 52 
5. Demonstration apparatus .. 42 57 
6. Individual student projects 3 6 
7. Group student projects..... 5 
8. Term paper (long)........ 

© TENE BONS os s.ckaseesas 2 16 
10. Required student notebook.. 17 16 
11. Text or syllabus reading... 98 20 
12. Supplementary reading .... 36 33 
13. Student demonstrations .... 3 10 


ing excellent progress in the use of this 
method in a course in physical science. 

We may generalize by saying that a 
majority of science teachers prefer to have 
laboratory work in general education sci- 
ence courses, but that alternative methods 
tay be used effectively. However, when 
laboratory work is included, it should be 
especially adapted to meet the needs of the 
general education student rather than those 
of the science specialist. 

Teaching Aids and Procedures. One or 
more textbooks are used in all but 12 
courses. In these few courses students are 
given reading assignments in a variety of 
sources. The other 138 courses (92 per 
cent) use an average of 1.38 textbooks each. 
There is a total of 92 different books used 
in these courses. Fifty-six of them are 
used in only one course each. There are 


Frequency of Use 





Oncea Oncea Per Cent of 
Month Term Other Total Courses 
18 42 24 88 60 
49 13 18 119 80 
33 7 25 116 79 
16 1 21 134 92 
10 1 24 134 92 
7 24 11 51 35 
11 5 7 28 19 
1 29 6 36 25 
21 10 12 61 42 
1 16 8 58 40 
1 5 124 85 
14 3 23 109 75 
4 8 9 34 23 


cedure, for it was reported in 75 per cent 
of the courses. These supplementary read- 
ings include every conceivable type of scien- 
tific literature, although there is a tendency 
toward the use of carefully selected read- 
ings from the writings of great scientists, 
as Pasteur, Darwin, and Newton, or the 
use of famous papers, such as those of 
Mendel. Also the essays and books of 
popular modern writers, such as DeKruif 
and Peattie, are often used. 

Teachers make extensive use of various 
teaching aids (see Table X for a summary). 
In the 92 per cent of the courses the use of 
demonstration apparatus was _ reported. 
The use of charts, maps, and models was 
indicated in a similar percentage. Motion 
pictures were reported in 80 per cent and 
slides and filmstrips in 79 per cent. The 
frequency of use of visual aids ranges from 
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once a week to once a month for most of 


the courses. 


Some teachers have carefully planned 


' Others use projected 


visual aid programs. 
materials quite casually and intermittently. 

Field trips are used in 60 per cent of the 
courses. Their use is common in ail types 
of courses, although they are used some- 
what more frequently in the general courses 
and less frequently in the single subjects 
than elsewhere. 

Table X indicates the use of some other 
procedures. 

The many additional teaching techniques 
which were reported in use in various 
courses are listed below. 


Reports on science articles. 

Study questions given to students. 

Book reports. 

Special demonstration-laboratory meetings. 

Demonstrations with living organisms. 

Student experiments with living organisms. 

Building terraria and aquaria. 

Museum trips. 

Student-written science articles for publication. 

Use of astronomical observatory. 

Study of radio station. 

Reports on industries. 

Demonstrations by students. 

Student construction of charts, 
models. 

Voluntary seminar. 

Regular period for pupil-teacher conference. 

Remedial sections for slow students. 

Science scrapbook. 

Daily weather observations. 

Visits to research laboratories. 

Student photography. 

Student panel discussions. 

Student-made collections. 


maps, and 


Changes in Teaching Methods. Most 
respondents reported changes in teaching 
methods, either recently effected or planned 
for the near future. The changes which 
were reported indicate an increased use of 
demonstrations in the classroom and lab- 
oratory, an increase in the use of labora- 
tories, more frequent field trips, and greater 
emphasis upon audio-visual aids. There is 
a tendency to replace the multiple-teacher 
system with a single teacher for each class. 


1 Robert A. Bullington, “Audio-Visual Aids in 
College Science,” Science Education, 32:(Feb- 
ruary, 1948), 32-34. 


CoLLEGE GENERAL EDUCATION SCIENCE COURSES 





103 


Student activity and participation is being 
stressed. 

Numerous textbook changes indicate 
some dissatisfaction with the books avail- 
able. In several courses teachers are pre- 
paring syllabi to supplement or replace 
textbooks. 

The large number and variety of changes 
being made indicate a widespread interest 
in course improvement. Many of the 
courses are quite new and many teachers 
are inexperienced in the field of general 
education science. Changes will no doubt 


continue until the courses become more 


mature. We can expect a stabilization of 
procedures as a result of the experimenta- 


tion now in progress. 


SUMMARY 

The data of this study have been secured 
by questionnaires for 150 college general 
education science courses. They are classi- 
fied in four groups: general courses, bio- 
logical science courses, physical science 
courses, and single subject courses. 

Only 40 per cent of the teachers in these 
general education science courses have been 
The 


other teachers have been “borrowed” from 


employed specifically for this duty. 
their special subjects. Thirty per cent of 
all teachers in the courses devote full time 
to general education. 

A majority of the teachers are in the 
A total of 22 per 
Only 46 
per cent of all teachers have a doctor's 


lower professorial ranks. 
cent are assistants with no rank. 


degree. 

Relatively few teachers have a_ broad 
orientation in their preparation. Most are 
specialists in one of 16 different fields of 
science. The majority are prepared in 
either zoology, botany, biology, chemistry, 
or physics. 

The use of two or more teachers for a 
single class in a course is more common 
than the system of having a single teacher 
handle all the activities of the class. How- 
ever, the single-teacher system is growing 
more prevalent as competent teachers be- 
come available. 
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The typical course is one year in length 
and gives three credit hours per quarter or 
semester. There are many variations from 
this, however. 

Sixty-eight per cent of the courses have 
a laboratory. This is most common in the 
courses in biological science and the single 
subjects and least common in the general 
courses. Some teachers are experimenting 
with new types of laboratory exercises that 
will more satisfactorily meet the purposes 
of general education. The time spent in the 
laboratory is usually two or three hours per 
week. 

Classroom demonstrations are used in 92 
per cent of the courses and audio-visual 
aids in 80 per cent. These teaching devices 


are used especially in the non-laboratory 
courses. Some teachers believe that these 
procedures are as effective as laboratory 
work in meeting the needs of general 
students. 

Textbooks are used in most courses and 
supplementary readings are used in 75 per 
cent. 

Reports show that there is an increasing 
prevalence in the use of many procedures, 
such as the laboratory, classroom demon- 
strations, visual aids, and field trips. 

In nearly all schools the teachers are 
As a 


result, general education science is matur- 


striving to improve their courses. 


ing and rapidly becoming a stable and per- 
manent part of the college curriculum. 


TEACHING SCIENCE IN RELATION TO MAN’S THINKING * 


W. C. Van DEVENTER 


Stephens College, Columbia, Missouri 


HIS report describes an experiment 
Rau is in progress at Stephens Col- 
lege. For the past three years, in some of 
the sections of the general biology course, 
an attempt has been made to build basic 
science material around a_ philosophical 
approach. This has involved an effort to 
discover and teach the kinds of science 
which would service the “problem of mean- 
ings” for individuals, recognizing that this 
problem is unique and different for every 
person. The aim is to capitalize on what 
Conant calls ‘‘the potentialities inherent in 
a freshman’s desire to explore those prob- 
that lie at the 


epistomology and metaphysics on the one 
1 


lems interface between 


hand, and science on the other. 


The experiment began as a unit on 


* Paper presented at the Atlantic City meeting 
of the National Association for 
Science Teaching, February 28, 1950. 

1 James B. Conant, The Growth of the Experi- 
mental Sciences, an Experiment’ in General Edu- 


Research in 


cation. Cambridge: Harvard University Press, 


1949. 


“Science and Religion,” occasioned by the 
questions which students asked concerning 
evolution, the nature of the universe, and 
other aspects of science which appear to 
The 


writer has felt for a long time that such 


conflict. with traditional religion. 
questions should neither be avoided nor 
The 


science teacher to trespass beyond the bor- 


parried. natural reluctance of the 
ders of his field, however, prevented any 
concrete effort being made to meet the 
problem. Finally, following a visit to the 
Stephens campus by Dr. Robert A. Milli- 
kan in the spring of 1947 for the purpose 
of conducting a series of discussions on 
religion, several 


science and groups of 


interested students met with the writer, 
and drew up a list of suggested topics on 
which it appeared that a teaching unit deal- 
ing with “Science and Religion” might be 
based.* 
2W. C. 
Relation to Religion.” 
Reporter, March, 1949. 


Van Deventer, “Teaching Science in 
Stephens. College News 
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This unit was used the following year 
on an experimental basis with those sec- 
tions which elected it. Of the five sections 
to which the opportunity was offered, four 
chose to go through with the experiment. 
During the second year the unit was ex- 
panded, so that a major portion of the 
course, as taught by one instructor, was 
built around it. While questions concern- 
ing the relationship between science and 
religion were asked and answered freely, 
the material and its presentation went far 
beyond the confines of the original prob- 
lem. It was found possible to approach 
most of the topics which formed the core 
of the course by way of their relation to the 
generalized “problem of meanings.” 

During the present year the goal of the 
course has been re-defined to include an 
understanding of the nature and methods 
of science, and the relation of science and 
science-generated ideas to the world-view 
of modern man. This goal is closely re- 
lated to that set forth by Conant as the 
goal for his experimental course at Har- 
vard, in which the subject-matter is based 
on case studies from the history of science.* 
The procedure and subject-matter in the 
Stephens experiment, however, are radi- 
cally different. Here no case studies are 
used. Historical material is only intro- 
duced where needed to clarify the problem 
under consideration. Reference is con- 
tinually made to modern scientific prob- 
lems, and illustrations are drawn, wherever 
possible, from everyday life. An attempt 
is made to lead the student to do serious 
thinking in terms of scientific ideas, and at 
the same time to feel that she is on the 
“firing line” of scientific advance, in the 
capacity of a lay observer. 

Some interesting innovations in method 
and emphasis have appeared in connection 
with this treatment of traditional science 


materials. The most important one has to 


3 Conant, op. cit. 
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do with the development and presentation 


of broad concepts, followed by a systematic 
exploration of the scientific topics, theories 
and facts related to them. In a sense this 
use of ideas as “starting points” turns the 
Yet it is 
not strictly deductive, because it involves 


inductive method upside down. 


a careful and critical examination of the 
original ideas in the light of those materials 
that are related to them. 

In an early unit of the course the 
methods of science are presented and exam- 
ined, with as much as possible of the highly 
formalized terminology of scientific logic 
stripped away from them. An attempt is 
made to show how, in general, a scientist 
arrives at his ideas, and how he uses them. 
Followmg this, some of the principles 
which are basic to scientific thinking are 
presented and illustrated with examples 
appropriate to the level of experience of the 
students. Such basic ideas as objectivity, 
uniformity, continuous change, intergrada- 
tion and complementarity are introduced 
here. 

In each unit area which is dealt with, 
certain subject-matter concepts are selected 
which have widely affected the thinking of 
the modern world. Pertinent facts, situ 
ations and related ideas are then taken up, 
and the original concepts are examined in 
terms of the new aspects and relationships 
which thus appear. They are also critically 
evaluated in the light of the basic scientific 
principles. It is at this point that historical 
material is frequently used to illustrate, 
extend and clarify ideas. 

Among the concepts so developed and 
examined, one of the most important is the 
interrelatedness of all of the factors that go 
into the making of man, physically and 
mentally, with one another and with the 
external situations which constitute his 
total environment. Another is the vastness 
and relative emptiness of space, and the 


comparative physical unimportance of man. 
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Still another is the operation of the process 
of natural selection, not only in connection 
with the changes of animal and plant forms 
on the earth, but also with man’s tools and 
machines, his language, clothing, thought- 
forms and interpretations, all of the things 
that he uses. 

In the selection of subject-matter it is 
considered more advisable to cover a few 
areas rather thoroughly, than to attempt a 
superficial survey. This is the “block-and- 
gap” approach. The major units that are 
being dealt with in the current year are: 


1. Nature of science. 


NO 


Man in relation to animal-plant com- 
munities. 

3. Man’s place in the physical universe. 

4, Evolution. 

5. Disease and death. 

In connection with these some considera- 
tion is given to other topics: biological basis 
of behavior, heredity, embryonic develop- 
ment, atomic 


anatomy and physiology, 


structure and chemical combination. Con- 
tinuity and coverage of “traditional” ma- 
terial is accomplished through required 
readings. Students also receive credit for 
a certain amount of individual work, includ- 
ing projects of their own choosing and 
reports on current science news. 
Evaluation of student accomplishment is 
based mostly on written reports of class 
meetings, field trips, projects and readings. 
In these a premium is placed on original 
opinions, ideas and syntheses, as well as 
thoroughness of reporting and time spent 
made 


in preparation. An attempt is 


throughout to encourage students not 
simply to give back to the instructor what 
he or the books have given to them. At 
the close of the first semester students are 
asked to prepare a summary based on the 
ideas which have seemed significant to 


them. These ideas can either be drawn 
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directly from the course, or they can be the 
students’ own ideas which have developed 
as a result of the course. Each student is 
left free to express herself in the summary 
in any way that seems significant to her. 
Two tests are used at the end of the course, 
one built upon the basic principles of scien- 
tific thinking, and the other one on the 
required readings. It is possible that a 
third test, to measure an understanding 
of the subject-matter concepts, may be 
worked out. 

No formal attempt has been made to get 
student opinion of the course. Many stu- 
dents, however, in connection with the 
summary, have rated it very highly, even 
though their opinion was not asked. A 
high standard of work and thinking is 
maintained, and a considerable number of 
students drop out because of this during 
the first two weeks. Others usually come 
into the course when they learn what its 
nature is and replace these. Each year that 
it has been taught in this way the second 


semester 


enrollment has _ been 


higher than the first. 


slightly 


On the basis of the experimentation so 
far, which is now in its third year, it 
appears that the teaching of science in 
relation to man’s thinking is an area of 
genuine interest and real need on the part 
of freshman and sophomore students in 
college. It is the opinion of the writer that 
a course taught in this way can constitute 
a thoroughly valid approach to the peda- 
gogical problem of presenting science to the 
general student. Such teaching, however, 
involves the development of radically new 
approaches, careful selection of subject 
matter, and critical rethinking of the basic 
scientific principles and ideas stated and 
implied in many traditional subject-matter 


areas. 
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THE MIDWEST SEMINAR: AN EXPERIMENT IN 


INTERNATIONAL EDUCATION * 


W. C. Van DEVENTER 
Stephens College, Columbia, Missouri 


URING the summer of 1949 a group of 
D midwestern American universities and 
colleges conducted a unique international 
educational experiment. The institutions 
participating were Washington University, 
University of Chicago, University of Ne- 
braska, University of Illinois, University of 
Kansas, Fisk University and Stephens Col- 
lege. The program was carried out through 
a Sponsoring Committee, consisting of the 
heads of these institutions, with Chancellor 
Arthur Compton of Washington University 
acting as chairman, and an Executive Com- 
mittee of which Dean Paul Weaver of 
Stephens College was chairman. 

The experiment consisted of a seminar 
conducted at the faculty-graduate student 
level, at which as many European nationali- 
ties as possible were represented. The pur- 
pose of it was to approach significant world 
problems informally, through evaluation of 
the contributions of experts and exchange 
of experiences. The seminar was held in 
Denmark, and the problems of planning and 
administration on the European side were 
handled through the Danish International 
Student 
Hansen, Chancellor of the University of 


Committee, sponsored by Dr. 
Copenhagen. 

The Midwest International Seminar in- 
cluded representatives from twelve nations : 
Denmark, Sweden, Finland, West Ger- 
Netherlands, Great Britain, 
France, Italy, Switzerland, Austria, Israel 
and the United States. 
delegates was one displaced person from 


many, the 
Among the Swiss 
Hungary. There were no direct represen- 
tatives from the countries east of the Iron 


Curtain. Several Eastern European coun- 


* Paper presented at the Atlantic City meeting 
of the National Association for Research in 
Science Teaching, February 27, 1950. 
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tries, including the Russians, were invited 
to participate but failed to do so. 

Most of the delegates from the United 
States were teachers at the college level. 
They were selected and sent as representa- 
Most 


of the Europeans were graduate students. 


tives of the sponsoring institutions. 


They were selected by the Danish Interna- 
tional Student Committee on the basis of 
individual applications and recommenda- 
tions. In addition to the delegates there 
was an international faculty chosen from 
Finland, Sweden, Denmark, Great Britain, 
Israel and the United States. 

The topics chosen for special considera- 
tion at the Seminar were housing and food. 
These topics were interpreted in European 
terms as urban and rural planning. The 
delegates were chosen in general for their 
interest and training in these fields. The 
faculty were recognized authorities in the 
fields of architecture, rural economics, and 
rural and urban development. The follow- 
ing faculty members and visiting lecturers 
contributed to the Seminar: 


Dr. Alfred 


salem 


Sonne, University of Jeru- 


Dr. John Ise, University of Kansas 

Prof. Reginald McCaughan, University 
of Liverpool ' 

Mr. Percy Marshall, London County 
Council 

Mr. Charles McCarthy, Legal Depart- 
ment, Tennessee Valley Authority 

Dr. Otto Muerman, University of Hel- 
sinki 

Mr. William Waide, Cambridge County 
Council 

Mr. Otto Danneskjold-Samsoe, Stock- 
holm, Sweden 


Mr. Roy Draiby, Trorod, Denmark 
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Mr. Einar Engberg, Copenhagen, Den- 
mark 

Mr. Vagn 
Denmark 


Eud Nielsen, Copenhagen, 


Mr. John Novrup, Copenhagen, Den- 
mark 

Mr. Fleming Teisen, Copenhagen, Den- 
mark 


Altogether there were fifty-two delegates, 
observers and visitors at the Seminar, 
though not all of these were present all the 
time. Dean Paul Weaver acted as Director. 

The Seminar was held in the town of 
Haslev, which is located about forty miles 
south of Copenhagen on the island of Zea- 
land. This is the largest island of the 
Danish archipelago. Haslev is a college 
town, and has the same “air” about it that 
is typical of college towns everywhere. 
There are three schools of higher educa- 
tional rank in the town. The one whose 
facilities were made available to the Semi- 
nar was the Handwaerkerhojskolen or 
Artisan High School. 
of a junior college for prospective builders 
About three hundred fifty 


It is in the nature 


and architects. 
students are accommodated during the win- 
ter term. 

The members of the Seminar had the 
“run” of the college for the six-weeks 
period, from July first to August thirteenth. 
They lived in the college dormitory and ate 
in the college dining room, which was pre- 
sided over by the headmaster and his family 
in traditional European fashion. They 
participated in social activities at the school, 
and were invited into the homes of the 
townspeople for dinners, coffees, parties and 
other social events. Many of the delegates 
also made friends in Copenhagen and were 
invited into their homes. This familiarity 
with one area and its people made the 
experience of the participants quite differ- 
ent from that of the average American 
tourist who keeps on the move, stops at 
hotels and resorts, goes on guided tours, 
and has little opportunity for real acquaint- 
ance with any one country or its people. 
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The Seminar began with an introductory 
period during which national barriers were 
lowered or broken. When the members as- 
sembled in Haslev, they brought with them 
many fixed ideas from their respective 
countries. These included the dregs of age- 
old prejudices and hatreds, as well as those 
resulting from the recent war, even though 
the delegates themselves would have been 
the first to claim enlightenment and free- 
dom from such feelings. Danes were sus- 
picious of Swedes, and vice versa. Every- 
The Austri- 
ans, especially, using the German language 
as their own, did not wish to be mistaken 
for Germans. The 


body distrusted the Germans. 


Germans, in turn, 
whipped down by defeat, were ridden by a 
feeling of inferiority and a fear of being not 
wanted, and so were defensive and self- 
assertive by turns. 

Nearly all of these national attitudes dis- 
appeared during the first two weeks. Fol- 
lowing American example, the rather un- 
European practice of calling people by their 
The fact that 
some nationalities had difficulty pronounc- 
ing and remembering the surnames of oth- 
ers, made this easier. The skillful carrying 
out of a couple of social affairs under the 
leadership of one of the Americans helped 
a great deal. 


first names was established. 


As the work progressed it 
was interesting to see the national bound- 
aries disintegrate, and the customs barriers 
that had prevented the free exchange of 
ideas disappear. Finally the members of 
the group began to think almost as casually 
of one of their number who was from 
Sweden or France as Americans would 
think of a fellow citizen from Texas or 
Pennsylvania. 

English was the official language of the 
Seminar, and all sessions were conducted 
in it. The German language was at first 
regarded with dislike, and many, especially 
the Danish townspeople, did not like to 
admit that they even understood it. Never- 
theless, more people, both delegates and 
townspeople, knew German better than any 


other language with the exception of Eng- 
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lish. Therefore, as time went on, and as the 
Germans were accepted as members of the 
group, the German language came out of 
hiding, and became definitely the second, 
though wholly unofficial language of the 
Seminar. Many private conversations were 
conducted in it, and some small group meet- 
ings. Swedish and Danish are sufficiently 
smiliar that those who spoke either language 
had little difficulty understanding the other. 
Therefore, these languages together were 
used extensively by the Scandinavians and 
Finns. 

The first two or three days after the ar- 
rival of the delegates were spent in long 
and earnest conversations, lasting through 
the day and until late at night among in- 
formal groups representing different na- 
tionalities. 
discussed, many of them having no direct 


All kinds of questions were 


bearing on the stated agenda of the Seminar. 
Finally it appeared that the best way to 
draw together various kinds of information 
was to provide an official channel for ques- 
tions, opinions and factual answers. Fur- 
thermore, it seemed that where possible the 
best way to eliminate national differences 
was to air them. Therefore, a series of 
meetings was set up in which each national 
group would have its day in court. Ques- 
tions were asked ahead of time and the na- 
tional panels were given an opportunity 
to prepare answers. Also there was free 
discussion following each report. Only oc- 
casionally did any group fear to answer a 
particular question for political reasons. 
Controversial issues, when they were thus 
discussed openly, aroused amusement more 
frequently than they generated high feeling. 
Everyone proved considerate of the feelings 
of others, and tried to look at prejudicial 
matters objectively. 

3y the time the regular business of the 
Seminar agenda was ready to begin, the 
delegates were an integrated group, ready 
to react as any other group would do to 
issues of common interest. Unquestionably 
this introductory “get-acquainted” period 
Indeed there 


was worth the time it took. 
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were many who felt that the delegates who 


arrived late and missed this experience 
never became so well oriented as the first 
arrivals. 

The bulk of time during the Seminar 
was devoted to consideration of the con- 
tributions of the faculty and visiting lec- 
turers. For this purpose the delegates were 
encouraged to divide themselves into two 
interest groups : those concerned principally 
with urban problems and development, and 
those concerned similarly with rural prob- 
lems and planning. The time of the two 
interest groups was mostly taken up with 
discussions of the material presented by the 
lecturers, by contributions from the dele- 
gates and by field trips. The program was 
a full one with usually a general session each 
morning, and group sessions in the after- 
noon and frequently also in the evening. 

The lectures were given to joint sessions 
of the two groups, while the discussions 
were separate. The field trips were also 
usually taken separately. There were “ex- 
cursions” each week for the purpose of 
studying areas of special interest on the 
island of Zealand and in the vicinity of 
Copenhagen. The rural group visited agri- 
cultural cooperatives, a forestry develop- 
ment, typical farms of various sizes and ex- 
perimental farms. The town group visited 
housing and architectural developments in 
Copenhagen and in the smaller provincial 
towns. The two groups together visited an 
electric power generating plant, the radio 
station in Copenhagen, a brewery and 
various places of general and historical in- 
terest. The faculty members participated 
in those group discussions and field trips 
which were nearest to their fields of interest. 

The delegates themselves contributed a 
number of original papers based on studies 
of a research nature which they had made 
in their respective countries. Many of these 
were of a calibre worthy of comparison 
with the contributions of the lecturers. 
Most of them were presented to separate 
sessions of the urban and rural groups. 


They included material in the fields of town 


110 SCIENCE EDUCATION 


and rural planning, architecture, economics, 
electric-power production, sociology, agri- 
culture and human ecology. 

The Seminar attracted a great deal of 
attention in the Danish press. A clipping 
bureau collected a total of sixty-nine articles 
dealing with it. These consisted of ac- 
counts of routine activities, lectures, field 
trips, social events, interviews with some 
of the delegates and progress reports. 
Danish officialdom contributed widely to 
the Seminar’s success. The Chancellor of 
the University of Copenhagen was present 
for the opening and closing sessions. The 
visiting lecturers included officials from the 
Ministries of Housing, Agriculture and 
Education. Although the field of education 
was not one of those designated for special 
study, the fact that the town of Haslev is an 
educational center enabled those who were 
interested to learn something of the Danish 
educational system. 

Much of the informational exchange and 
acquisition which took place in connection 
with the Seminar was informal, and fortu- 
nately so. A careful study was made, how- 
ever, of some of those areas of the world 
where rural and urban planning have been 
carried to greatest lengths. These included 
Scandinavia, Great Britain, America’s 
Tennessee Valley and the new state of 
Israel. 

For nearly a century Denmark has been 
famous for its cooperatives and its folk 
high schools. These together have formed 
the basis for a popular movement which 
has resulted in a planned agriculture that 
has produced a type of rural economy un- 
rivalled throughout the world for its effi- 
ciency and sustained prosperity. During 
the past fifty years Sweden, and to a some- 
what lesser extent the other Scandinavian 
countries, have become similarly noted for 
their advances in the field of city planning 
and modern architecture. In this area also 
they have led the world. 

Spurred by the loss of much of its over- 
seas empire and the income derived from it, 
Great Britain has taken drastic steps to plan 
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its economy. This has been done in both 
urban and rural areas, and much of it has 
been related only indirectly to the political 
party in power. The goal of the urban 
planning has been to control and direct 
the growth of cities, both for the social 
good of the people who live in them, and 
for the efficiency of industrial production. 
The goal of the rural planning has been to 
attempt to make Great Britain not self- 
sufficient from the standpoint of food, for 
that is impossible even if it were desirable, 
but capable of producing a basic minimum 
sustenance for its people in case they should 
again be cut off from overseas supplies by 
war. 

Under the stimulus of economic depres- 
sion in the nineteen-thirties, the United 
States embarked upon a regional planning 
experiment in the Tennessee Valley which 
has borne fruit that has drawn the attention 
of the whole world. This has involved not 
only public development of cheap electric 
power and promotion of navigation, but also 
the uplifting of all of the people of the 
valley from the standpoint of education, 
health, development of industry, improve- 
ment of land use and economic prosperity. 
Furthermore, these things have been ac- 
complished without compulsion, by persua- 
sion, by precept and by example, on the 
most completely democratic basis that any 
regional plan has ever been carried out any- 
where. 

The independence of the new state of 
Israel heads up a development which has 
been going on in Palestine for two genera- 
tions. The religious and economic move- 
ment of Zionism has given rise to a move- 
ment of Jewish people from all countries 
back to their old homeland. This migra- 
tion, small at first, has swelled since World 
War II to flood-like proportions. These 
people have come to a small country with 
few natural resources. Therefore the prob- 
lem of expanding the country’s economy to 
include them has forced the authorities to 
think in terms of over-all economic and 


regional planning. 
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Fortunately the Jewish immigrants be- 
gan experimenting with new ways of living. 
and planning ways of dealing with their 
Now 


there is a fund of solid experience on which 


difficult environment fifty years ago. 
to draw. The development of the country 
as it is planned is agricultural as well as in- 
dustrial, in spite of the fact that the Jews for 
centuries have been largely an urban people. 
Irrigation, water conservation and hydro- 
electric development play a large part in 
it. The whole face of the ancient land will 
be changed. It is hoped by those who are 
responsible for this development that there 
will be initiated a wave of change which 
will benefit not only Jews, but also Arabs, 
Egyptians, Indians and all of the other 
peoples of the East. 

All of these developments have been and 
are being carried out under the name and 
philosophy of western democracy, either 
capitalistic or socialistic or some combina- 
tion of the two. It was unfortunate that no 
one from Eastern Europe was able to accept 
the invitation to participate in the Seminar. 
It would have added to the value of the ex- 
perience for all participants to have been 
able to hear reports of the problems and 
plans of the governments of the Eastern 
European peoples. 

Assessing the values of an experience 
like the Midwest Seminar is difficult. Many 
of the results are necessarily individual and 
intangible. Some of these remain unrealized 
until long afterward, when a new experi- 
ence calls them to mind. Perhaps the 
greatest single value to those who partici- 
pated consisted in coming to know more 
or less intimately people of other nationali- 
ties. This was especially true for the 
Americans, who are prone to think of all 
other people simply as “foreigners” and 
therefore necessarily different from them- 
selves. The Americans who participated 
in the Seminar were rather surprised to 
find that people of other nations whom they 
met during their summer’s experience were 
very much like themselves or their friends 
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back home. The Europeans who took part 


in the Seminar and those of Haslev and 
Copenhagen said much the same thing as a 
result of having come to know. the Ameri- 
cans. The achievement of this value was 
made possible by the fact that the members 
of the group spent a long enough period of 
time in one community to become ac- 
quainted with it and its people. This in 
turn furnished them a solid background for 
becoming acquainted with one another, on 
neutral ground and in a natural fashion. 
The tangible results of the Seminar are 
easier to determine. Those who took part 
in it were genuinely interested in rural and 
urban development. They learned a great 
deal about conditions in Denmark as a re- 
sult of direct observation, and they also 
learned much of the status of developments 
in other lands through contact with the rep- 
resentatives of those countries, both lectur- 
At the close of the Semi- 


nar the rural and urban groups prepared 


ers and delegates. 


summaries of their activities and of the in- 
formation accumulated in their respective 
areas. It was the privilege of the writer to 
serve as chairman of the rural group, and 
as editor of their summary report. 
Finally, the the 
proved one important thing which may have 


success of Seminar 
been debatable before: namely, that it is 
possible to draw together a group of schol- 
ars from various lands, without fanfare or 
great expense, and get them readily to 
work on common problems for their mutual 
profit. The entire experiment was carried 
on at a low expense level. Travel was ar- 
ranged through Youth Argosy, Inc., a low- 
cost, non-profit educational travel organiza- 
tion. The accommodations were rough but 
adequate. The living accommodations in 
Denmark were also of a low-cost type, but 
because of this it was possible for the dele- 
gates to get much nearer to the country 
and its people than would have been other- 
wise possible. There is no reason why any 
group of American colleges should not be 
able to carry out a similar project. 





THE GROWTH OF THE EXPERIMENTAL SCIENCES 


AN EXPERIMENT IN GENERAL EDUCATION 


By James B. Conant, Harvard University Press, Cambridge, 1949 


Reviewed by W. C. VAN DEVENTER 


Stephens College, Columbia, Missouri * 


R. CONANT describes an experiment, 
D which is now in its third year at Har- 
vard, involving organization of a first-level 
general education science course on the 
basis of case studies from the history of 
science, particularly physical science. This 
course is one of four parallel first-level 
courses currently being tried out in connec- 
tion with the Harvard program of general 
education. Of the other three, one empha- 
sizes the place of science in American life, 
another is based on historical background, 
personalities and philosophies, and the third 
centering 
around physics, with some emphasis on 


stresses scientific problems, 
their mathematical implications. All four 
courses have the common aim of develop- 
ing in students a critical and understanding 
attitude toward science and scientists. All 
of them utilize a “block-and-gap”’ technique 
in their selection of material, rather than 
attempting to survey. The author describes 
the “case study” approach as being not a 
course in physics, chemistry, history of sci- 
ence nor philosophy of science, but as draw- 
ing heavily on all four of these. 

The objectives of the experimental course 
are described in terms of understanding 
science and relating it to other aspects of 
college education. Central to this is an 


appreciation of the “tactics and strategy of 
science” ; why science has advanced and is 
Students taking the 
course are those who are not majoring in 


still progressing. 


science, nor planning to enter a professional 
field where a technical knowledge of science 
is needed. Therefore, the following five 
assumptions about them are used as a basis 
for teaching procedures : 

* Review presented at the Atlantic City meet- 
ing of the National Association for Research in 
Science Teaching, February 28, 1950. 


1. They enter the course with little or no 

scientific interest, and some hostility to 

mathematical formulations. 

They respond favorably to topics related to 

art and literature, and are more interested 

in human problems than in those concerning 

nature or machines. 

3. They are interested in history as a human 
drama. 

4. It is difficult to bring into action any latent 
scientific curiosity which they may possess. 

5. They will get better understanding of sci- 
ence if it is presented as correlated with 
cultural and intellectual history. 


th 


The philosophic aspects of science are not 
emphasized in the course. The author states 
that they might have been, and that it may 
have been a mistake not to have given 
attention to college students’ “desire to ex- 
plore those problems which lie at the inter- 
face between epistomology and metaphys- 
ics on the one hand, and science on the 
other”. He says that the intention has 
been to strike a balance, but that it would 
be easy within the framework of the case 
study method to move either in the direc- 
tion of philosophical implications or of 
modern technology. 

In adopting the case study method of ap- 
proach it is assumed that a rather intensive 
study of ways in which certain scientific 
ideas have been devoloped will lead to a 
general understanding of the processes by 
which physical science has advanced and is 
still advancing. This involves a considera- 
tion of the details of specific situations in 
order to demonstrate how the ultimate ob- 
jectives were reached, and also to create 
a level of vividness sufficient to stimulate 
interest. The author stresses the idea that 
the students must understand thoroughly 
the technical aspects of the cases presented 
in order to understand the ideas involved, 


and that a broad historical and philosophical 
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background is necessary for correlation. 
He says that the case study method is not a 
substitute for teaching science, but “makes 
a little science go a long way”. 

The following major criticisms of the 
method are recognized, and tentative an- 
swers are given: 


1. Any “block-and-gap” approach is inadequate 
as compared to a survey. 

Answer: It is impossible to cover all of 
the available or even desirable material in 
the field. Therefore, a choice must be made ; 
and it is better to do a few things well than 
to attempt too much and do it only super- 
ficially. Furthermore, the most important 
ideas and generalizations are usually in- 
cluded in a course, no matter what approach 


is used. 

2. Using material from different fields of 
science tends to confuse the student. 

Answer: If one is interested in presenting 

the methods and tactics of science, a variety 
of topics from different sources must be 
included. 

3. It is questionable if there is any such thing 


as “principles of the tactics and strategy of 
science.” 

Answer: Most students of science and 
most scientists think that there are such 
principles and proceed to use them, whether 
they agree in the statement of them or not. 

4. Why use cases from the early history of 
science? Is not this too antiquarian? Why 
not use modern cases? 

Answer: Most modern cases are too com- 
plex. Modern cases might be better if 
simple ones could be located and worked 
out. We may hope for some progress in 
doing this. In the meantime an attempt to 
relate historical cases to modern develop- 
ments and problems must be the constant 
goal of the teacher. 


The author feels that there is no one 
scientific method, but rather a variety of 
related scientific methods. These cannot 
be analyzed logically and expounded to a 
class except in terms of exposure to the 
details of a number of instances in various 
fields. On the basis of these cases generali- 
zations are made as to how concepts and 
conceptional schemes have arisen through 
studying and experimenting with natural 
phenomena. Without too rigid definitions 
of hypotheses, theories and scientific laws, 
it is shown how these have been related to 
the growth of a body of interpretation and 
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the reduction of empiricism in applied sci- 
ence. A distinction is made between purely 


empirical procedures involving 


working 
hypotheses and the advancement of new 
concepts that carry scientific understand- 
ing forward. 

Along with generalizations concerning 
the nature of science, others are introduced 
having to do with recurring phenomena in 
the history of science: 


1. There have been marked accelerations in 
the increase of knowledge following the 
development of new instruments or proce- 
dures, and the availability of new materials. 

2. Scientific advance does not take place 
smoothly, but by spurts and jumps. An 
idea must “fit the times” to be accepted. 
Often there is a lag between proposal and 
acceptance. 

3. Experimental 
routes: pure 


science advances by many 
mpiricism, painstaking inquiry 
into relations between variables and widen- 
ing of conceptual schemes. There is no set 
formula or royal road to success. 


The cases which have been used or pro- 
sed for study in the course are as follows: 


1. Seventeenth century 
work of Robert Boyle. 

2. Development of the concepts of latent and 
specific heat, and overthrow of the caloric 
theory in the eighteenth century through the 
work of Black. 

3. Overthrow of the phlogiston theory in the 
late eighteenth century, with special refer- 
ence to the work of Priestly and Lavosier 
on oxygen. 


pneumatics and the 


4. Pasteur’s work on spontaneous generation in 
the middle nineteenth century. 

5. Presentation of atomic and molecular theory, 
with reference to the work of Berzelius, 
Cannizaro and Avogadro (a partial case 
history ). 

6. Work of Galileo and Newton on the dy- 
namics of particles. 

7. Work of Galvani, Volta and Faraday on 
electricity. 

Even though these cases seem to consti- 
tute a relatively fragmentary presentation, 
a degree of unity and continuity is achieved 
through other course experiences in the 
form of lectures and required reading. A 
series of lectures on the development of 


astronomy from the earliest times until 
about 1600 is given during the first month 
of the first semester. Several lectures in 


the second semester deal with biochemistry 
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Other material 
during the second semester introduces mod- 


since the time of Pasteur. 


ern ideas of atomic structure with a cau- 
tious reference to problems now faced by 
the theoretical physicist. Some reference 
is made to other fields of science from 
which cases are not drawn. The last two or 
three lectures summarize the methods of 
science, and the history of present-day 
problems of organizing and supporting sci- 
entific activities. 

The assigned readings deal with science 
and society, and the history and organiza- 
This material 
includes: growth of scientific societies be- 


tion of scientific research. 


ginning with the seventeenth century, par- 
ticularly the Royal Society of London; 
evaluation of controversial material on the 
interpretation of the growth of science in 
terms of modern ideologies ; biographies of 
scientific in- 
struction and research in universities ; and 


scientists; development of 
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the relation of scientific beginnings in the 
seventeenth and eighteenth centuries to the 
revolutionary political and social events of 
that period. 

Two specimens of examinations are in- 
cluded in the report. Both of these deal 
with factual knowledge concerning the de- 
tails of cases used, and reasoning situations 
based on them. Other possible examina- 
tion techniques are suggested, such as 
evaluating a popularly written paragraph 
on the relation of science to society, or 
criticizing a plan for research from the 
layman’s standpoint, or examining the 
validity of a scientist’s statement designed 
for a lay audience. Student evaluation of 
the course has been based on discussion 
groups and two unsigned questionnaires. 
Freshmen and sophomores who took it the 
second year generally placed it second or 
third in interest among the four courses 
which they were currently taking. 


EDUCATIONAL REQUIREMENTS FOR THOSE PLANNING TO 
STUDY MEDICINE * 


S. Mitton NABRIT 
Atlanta University, Atlanta, Georgia 


EDICAL education is designed to train 
M two groups of students: a smaller 
basic scientific group, interested in medical 
research and instruction, and a much larger 
group of physicians who apply the tech- 
niques and findings of science in the art of 
treating and healing the physical and men- 
tal diseases of mankind. 

There is no special premedical course of 
instruction guaranteed to lead to success in 
gaining entrance into medical schools. The 
term premedical in this connection is a mis- 
nomer in as much as the minimum and the 
best preparations for medicine are not too 
different from the requirements for intelli- 
gent living and an understanding of the 
interplay of forces of modern society. 

*From the Buggs Report, Preinedical Educa- 
tion for Negroes: Interpretations and Recom- 
mendations Upon a Survey in Fifteen 
Selected Negro Colleges. 


3ased 


1. Quantity and Quality of Premedical 
W ork 


The quantity and quality of premedical 
education have changed with the advances 
and shifts of emphasis in medicine itself. 
Prior to 1918 a college preparation for 
admission to medical school was not re- 
quired. From 1918 to 1938 two vears of 
college work, including specified courses, 
were required. Seventy-five of eighty- 
seven schools now require three years of 
college work. With the exception of Cali- 
fornia, the State licensing boards, by stat- 
ute in the majority of instances, require that 
an applicant for licensure must present evi- 
dence of having completed two years of 
college. In practice, only the most apt and 
most intellectual students are admitted after 
the minimum training, and, in general, the 
competition is so keen that an applicant 
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with a bachelor’s degree is more successful 
in gaining admittance to medical schools. 

a. Minimum college preparation—There 
appears to be general agreement as to the 
minimum college preparation necessary for 
the study of medicine. Stated quanti- 
tatively by the Association of American 
Medical Colleges and the Council on Medi- 
cal Education and Hospitals of the Ameri- 
can Medical Association, the requirements 
are as follows: 


Chemistry 
General Inorganic (with or without qualitative 


es. Wn cee bu dg aisles hen pee tae NEOs 4 
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Biology .. . 


English Composition and Literature............... 


Electives . . 


b. Ranking of students in medicine.— 
Dr. Fred C. Zapffe, for many years and 
until quite recently, Secretary of the Asso- 
ciation of American Medical Colleges, has 
pointed out that a ten-year study of the 
scholastic achievement of medical students 
indicated that the ranking of students in 
medicine was as follows: first, those holding 
the bachelor of arts degree; second, the 
three-year men; third, the two-year men; 
and fourth, those holding the bachelor of 
science degree. Heavy concentration in 
the sciences at the expense of a broader, 
more liberal education is therefore unde- 
sirable. Some colleges require as much as 
ninety hours to compensate for lack of 
thorough training in science, humanities 
and social studies in so-called premedical 
programs. 

c. Requirements of medical schools.— 
Study of the catalogs of several of the 
medical schools reveals that there is no 
unanimity concerning required advanced 
courses in science or recommended courses 
among science electives. lowa and Michi- 
gan (class of 1950) require a course in 


vertebrate embryology. Meharry’s com- 





EDUCATIONAL REQUIREMENTS 115 





mittee is favorably inclined toward students 
who have had embryology, comparative 
anatomy, and anatomy of the nervous 
system. Harvard definitely recommends 
vertebrate embryology. Pennsylvania sug- 
gests that comparative anatomy and em- 
bryology may be helpful, but due to the 
shift of emphasis from structure to function, 
strongly recommends general physiology. 

Most medical schools consider it unwise 
for students to elect bacteriology, histology, 
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or neurology prior to medical school 
entrance. 

Among the advanced courses required or 
recommended are: physical chemistry, bio- 
physics or advanced physics, and calculus. 
Usually only one advanced course from one 
science area is required. Quantity of offer- 
ing is not so desirable as quality. 

The medical schools in the Chicago area 
require a “B” average for consideration. 
Michigan requires 90 hours and 135 quality 
points. This amounts to a “C” average 
with no grade below “C”’ in the required 
sciences. Grades cannot be readily com 
pared. Schools, teachers, and regions vary 
in grading. “C”’ students with broad and 
thorough basic education frequently excel 
the “B” students heavily concentrated in 
the sciences. One attempt to evaluate the 
grading of students is to require the Grad- 
uate Record Examination in addition to a 


medical aptitude test. 
2. Medical College Admission Test 
It may be stated here, for purposes of 


clarification, that the Moss Medical Apti- 


tude Test was discontinued by the Associ- 
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ation of American Medical Colleges on 
August 31, 1946. The medical aptitude 
testing program of the Association was 
Graduate 
Office of the Carnegie Foundation for the 


administered by the Record 
Advancement of Teaching during the aca- 
1946-1947 and 1947-1948, 
and the test was known as The Professional 
Aptitude Test. 
medical students is administered by the 


demic years 


The test now taken by pre- 


Educational Testing Service and is known 
as the Medical College Admission Test. 
The general form of the individual tests in 
the Medical College Admission Test is the 
same as that in the previously used Profes- 
The 


which the student is tested are: 


sional Aptitude Test. areas over 


GENERAL ABILITY 
Verbal Ability (vocabulary and com- 
MON. a x5 xan ew cceenen 
I Social Materials 
II Scientific Materials 
III Humanistic Materials 
Quantitative Ability .............. 


105 minutes 


60 minutes 
ACHIEVEMENT 


90 minutes 
90 minutes 


Premedical Sciences ............-- 
Understanding of Modern Society. . 


3. Graduate Record Examination 


In addition to the Medical College Ad- 
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small select group was much higher than 
The 


fact that more institutions and larger en- 


the Eastern regional mean of today. 


rollments are participating in the exam- 
ination would in part account for the lower- 
ing of the achievement of the region. The 
number of students participating in the 
Eastern Graduate Record Examination was 
1,693 while in the Southern region only 453 
students participated. Most of the students 
who took the Graduate Record Examina- 
tion last year were students who majored 
in some area other than a premedical area 
in as much as only eighty-two students 
were listed as being premedical students. 
With reference on the Graduate Record 
Examination, it has been suggested that 
emphasis has shifted in the social sciences 
so that the examination in that area is out- 
moded. As the examination now stands, 
however, it clearly indicates that the more 
highly verbalized an area of learning the 
poorer the showing of the current genera- 
tion of students. The tabulations given 
below show that the means in social studies, 
literature, fine arts, and verbal factor are 
lower than the means in the more exact 
disciplines of mathematics, physics, and 
biology, and that there is considerable vari- 





mission Test, a Graduate Record Exam- ation between the Eastern and Southern 
ination is required by a small number of means. 
MEANS 

Mathe- Chem- Social Litera- Fine Verbal 

matics Physics istry Biology Studies ture Arts Factor 
ee SP eee 436 449 447 449 382 408 422 403 
Southern Region........ 445 444 448 456 357 408 396 372 
Eastern Region ......... 425 435 444 438 392 429 435 427 
Medical Majors......... 425 494 500 565 345 375 401 408 








medical 


The 


Examination includes a general profile test 


schools. Graduate Record 


in mathematics, physics, chemistry, biologi- 
cal science, history, government and eco- 
fine arts, and verbal 


nomics, literature, 


factor. In addition, an advanced test is 
given in the field of major concentration. 
A small group of Eastern colleges first 
entered the experiment with the Carnegie 
Institution in establishing the Graduate 


Record Examination. The mean for this 


In the Southern regions in general and 
in most of the colleges for Negroes the 
students are weak in the verbal factor and 
in reading comprehension and speed. The 
poor schools, poor teachers, and limited 
cultural experiences of the region are re- 
flected in a lower mean in social studies, 
fine arts, and verbal factor than the national 
mean. In mathematics and chemistry the 
Southern mean is higher than the national 


mean. There is the probability, however, 
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that only a small number of selected 
Southern students offered themselves for 
the Graduate Record Examination. 

The two afore-mentioned examinations 
give some indication of the type of prepara- 
tion expected of students with a_ well- 
rounded liberal education. A_ student 
should have reading and writing skills, 
mathematical ability, and psychology as tool 
subjects for comprehension, expression, and 
self-analysis. He should have an acquaint- 
ance with the fine arts. His experience in 
science should include readings for the 
appreciation of the methods and of the his- 
tory of science as well as for factual infor- 
mation. The biology should include either 
a semester of botany or a general biology 
course, with a generous portion of a semes- 
ter devoted to botany. The first courses 
in the physical sciences should precede. the 
biological course if an understanding of the 
physico-chemical nature of functional biol- 
ogy is to be understood. Concentration 
in bacteriology, histology, or anatomical 


courses, or advanced courses in physics 
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and chemistry at the expense of a more 
general education should be discouraged. 


4. Essential Qualifications for Pursuing a 
Medical Curriculum and Standards 
for Measuring Achievement and In- 
terest (Experiences of the Veterans’ 
Counseling Service) 

A report on experiences from the Vet- 
erans Guidance Centers on predicting suc- 
cess in medicine reveals that the medical 
aptitude test standings alone exclude fifty- 
three per cent of those who would fail at 
a possible expense of only five per cent of 
high ranking students. When the college 
record is added, the prediction of success is 
more reliable. 

As a result of its experiences on success 
of veterans in medicine, the Veterans Coun- 
seling Service recommends the following 
qualifications, tests, and achievements for 


predicting success: ' 


'“Summary of Survey Made by Veterans 
Administration Predicting Veterans’ Chances for 
Success in Medical School.” 


Recommended Tests and Standards 


Essential 
Qualifications 


a. Superior aptitude for 
college and medical 
school work 


school class 


American Council 


Psychological Examination for Col- 


lege Freshmen, 1944 


> 


b. High achievement in Average of B in high school sci- 


the natural sciences ence courses 


Cooperative General 
Tests, Revised Series 


c. Interest typical of suc- 


cussful physicians Revised (Strong) 


(Score of B plus or A on physician 


key.) 


High School Graduates 


Graduation in top quarter of high 


Vocational Interest Blank for Men, 


College Students 
Undergraduate standing in third 
of class with minimum average 
of B 
Education 
Scholastic Aptitude Test for Medi- 
cal Schools, Form I 


Average of B in college courses in 
biology, chemistry, and physics 


Cooperative College Biology Test 
A.C.S. Cooperative General Chem- 


Achievement istry Test for College Students 


Cooperative Physics Tests for Col- 
lege Students 

locational Interest Blank for Men, 
Revised (Strong) 

(Score of B plus or A on physician 
key.) 


*Vocation Interest Blank for Wo- *Vocational Interest Blank for Wo- 


men, Form WA (Strong) 
(Score of B plus or A on physician 


key.) 


*Kuder Preference Record 
(High scientific and social service 


scores. ) 


* Asterisk indicates alternative test. 


men, Form WA (Strong) 

(Score of B plus or A on physician 
key. ) 
*Kuder Preference Record 

(High scientific and social service 
scores. ) 
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Students from some schools consistently 
perform better than students from others. 
This may mean better college teaching and 
broader experiences in the curriculum in 
these institutions. In a good liberal edu- 
cation with a balance among the humanities, 
social studies, and sciences a student may 
become prepared for the study of medicine 
by limiting the hours of credit earned in 
any of the three broad divisions to sixty 
and taking at least thirty hours in each of 
the other two. The academic requirements 
for becoming a successful physician, scien- 
tist, lawyer, business man, or minister are 
satisfied with this same liberal education. 
The student’s interests and ability, the 
school’s curriculum, and teachers will deter- 
mine the distribution of the student’s time 
in college. In general, ability to think in 
scientific terms is more important than the 
factual information acquired in the college 
science courses. 

There may be differences in laboratory 
facilities, in quantity or quality. Many 
science skills depend upon well-equipped 
laboratories. Frequently the influence of 
only one science teacher or of a group of 
them may lend the intangible spark neces- 
sary for stimulating students. In _ the 
preparation of students for the study of 
medicine through training in the science it 
is necessary to have good teaching, respon- 
sive and intelligent students, and adequate 
equipment to obtain the objectives of the 
science courses. 


5. Selection and Guidance of Premedical 
Students 

In order to make the fullest use of high 
mental ability, a certain amount of dis- 
cipline and emotional stability is essential. 
If the colleges do not select their students 
through objective and subjective tests and 
interviews, then it is necessary for the ad- 
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visers for students planning to study medi- 
cine to use all the facilities available to 
guide into medical careers those students 
with honest and consistent work habits, 
with personal integrity, and social responsi- 
bility. Some medical schools are making 
use of personal interviews and personality 
inventories, such as the Rorschach test and 
the Minnesota Personality Schedules, in the 
screening of applicants. 

Vocational interest (such as the Strong 
Vocational Interest Test) and attitude tests 
are being administered by many medical 
schools and although their relationship with 
success in medicine is not so close as are 
intelligence and reading results, they are 
being improved and should be used in col- 
lege guidance programs. The trend is 
toward a development of more objective 
bases for evaluation and a reduction in the 
use of highly trained personnel necessary 
for making appraisals. Assistant Dean C. 
F. Jacobsen’ of Washington University 
has published several papers pertaining to 
studies on interest as a selective factor for 
students planning to study medicine. 


6. Physical and Mental Health of Pre- 
medical Students 


Physical and mental health should be 
carefully considered in the selection of 
students for the study of medicine. There 
is probably no training program which is 
as arduous and physically taxing as the long 
years of medical study. It is wasteful in 
economic, human, and training resources to 
permit individuals to enter upon this rigor- 
ous program who must subsequently drop 
out from lack of physical stamina or mental 
health. 

1 Jacobsen, Carlyle F. “Interest and Attitude 
as Factors in Achievement in Medical School.” 


Journal of Association of American Medical 
Colleges, May, 1946. 
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THE DENTAL APTITUDE TESTING PROGRAM WILL BECOME 
NATION-WIDE FOR THE 1951 ENTRANTS * 


SHAILER PETERSON 


American Dental Association, Chicago, Illinois 


HE dental school applicants for the class 
bpm in the Fall of 1951 were asked 
by the dental schools to take a battery of 
examinations administered by the Council 
on Dental Education of the American 
Dental Association. The dental schools 
have for some time been interested in im- 
proved methods of selecting from their 
applicants those students who have those 
special abilities and qualities necessary for 
success in dental schools and for later suc- 
cess in the practice of dentistry. Several 
dental schools have conducted their own 
aptitude tests and about six years ago the 
Council on Dental Education began study- 
ing the possibility of developing a battery 
of tests that might be used by the schools 
for better evaluating the potential ability of 
their applicants. 

The author, formerly on the faculty of 
the University of Chicago and the Univer- 
sity of Minnesota, designed for the Council 
on Education a program of aptitude testing 
which has been in operation since 1946 and 
in which all of the accredited dental schools 
have participated. The program has been 
conducted with a view to determining what 
particular types of tests, if any, could be 
used to predict a student’s ability in the 
study of dentistry, and this has been done 
by administering the tests to all students 
admitted to the dental schools and studying 
their progress and achievement during their 
four years in school. 

The experimental program is drawing to 
a close and it has been a success due to the 
fact that the Council on Dental Education 
has received such close cooperation from 
the American Association of Dental Schools 
and from the committees and administra- 


tions of the various dental schools. It is 


* Report by Secretary, Council on Dental Edu- 
cation of the American Dental Association. 


evident from the results of this experiment 
that these scores can be used to assist in 
the selection of promising dental students. 
It has been demonstrated that a very large 
proportion of the dental students who were 
dropped or who failed because of poor 
scholarship would never have been admitted 
had aptitude test scores been available on 
them at the time they were being considered 
for admission. 

Even though the experimental program 
was conducted on students who had already 
been admitted and therefore comprising a 
selected group, very high correlations have 
been found in many of the groups whose 
progress has been followed. In one in- 
stance, which is not atypical, the correlation 
between three of the test scores and achieve- 
ment on the academic type subjects is 
+.78 meaning that in 58 per cent of the 
cases the students’ grades could be pre- 
dicted with an accuracy of one-fourth of a 
grade point; 88 per cent of the grades 
could be predicted with an accuracy not to 
exceed one-half of a grade point, and all 
estimates could be predicted with an accu- 
racy of one grade point. In this same 
group of students, the clinical or technical 
ability of the students could be predicted 
on the basis of two tests so that in 38 per 
cent of the cases the students’ grades could 
be predicted with an accuracy of one-fourth 
a grade point; in 71 per cent of the cases 
with an accuracy one one-half of a grade 
point; and 96 per cent of the cases could 
be predicted with an accuracy of one grade 
point. 

Applicants for admission to dental school 
should make application directly to the 
dental school or dental schools of their 
choice. After reviewing their credentials 
the dental school will decide which appli- 
cants should take the aptitude tests in 


order that test scores be available at the 
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time that the final selection of the class is 
made. 

The school will notify the Council on 
Dental Education to which persons appli- 
cation blanks for the aptitude testing pro- 
gram should be sent. The application 
blank will be completed by the applicant 
and returned to the Council on Dental 
Education along with (1) three photo- 
graphs to be used for identification at the 
(2) his 


testing centers listed in the order of his 


testing center, choice of three 
preference, and (3) a fee of ten dollars 
which will entitle him to have his records 
sent to as many as five dental schools, 
should that many authorize him to take the 
examinations. 

Testing centers will be set up in all of 
the 41 dental schools which have indicated 
their desire to cooperate in this program. 
This incidentally includes all of the dental 
schools in the United States with the ex- 
ception of one approved school which has 
several entering classes each year and one 
school which is not included on the Coun- 
cil’s accredited list. Testing centers have 
also been established in about thirty-five 
colleges and universities located in those 
areas not having a dental school as well as 
in those areas in which the dental schools 
will not be able to handle the testing of such 
large numbers as are anticipated. Testing 
centers are being established in Alaska, 
Puerto Rico, and the Hawaiian Islands. 
Therefore, no applicant should have to 
travel far to reach a testing center. Appli- 


cations for dental school usually begin 
arriving at the dental school fully a year 
in advance of the time the class is scheduled 
to begin. For those who will apply for 
admission to the freshman class to be en- 
rolled in the Fall of 1951, four testing 


periods were planned. The first of these 


was held at all testing centers during 
Thanksgiving vacation, 1950. Another 


testing session was held during the Christ- 
mas holidays in all of the dental school 
centers. Two other sessions in February 


and March of 1951 will be held in all test- 
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ing centers. No applicant will be allowed 
to take the aptitude test more than once 
during the four testing periods. If in later 
years it is found that an applicant has taken 
the test battery previously, it will be left up 
to the applicant and to the school whether 
he should take the current battery of tests. 

A description of the various parts of the 
Dental Aptitude Test along with sample 
test questions is available. It is urged that 
those expecting to take the tests familiarize 
themselves with the type and kind of test 
items that will be employed. For example, 
one of the tests is a Carving Dexterity 
Test. 
sixty minutes in which to carve two pat- 
terns from two large pieces of chalk. The 


In this test the applicant is given 


applicant’s manual dexterity is scored on 
his ability to follow the directions and 
fashion two pieces of chalk so that they 
resemble the illustrations in appearance and 
proportion. He is scored on his ability to 
make the figures correspond to the specified 
dimensions, to make clean-cut angles and 
flat surfaces, and to make the figure have 
symmetry. 

All inquiries about the requirements of 
the individual schools and about the ad- 
ministration of the Dental Aptitude Test- 
ing Program sponsored by the Council on 
Dental Education of the American Dental 
Association should be addressed to the 
The names and 
addresses of the accredited dental schools 


individual dental school. 


may be obtained by writing to the Council 
on Dental Education of the American Den- 
tal Association, 222 East Superior Street, 
Chicago 11, Illinois. 

The brochure describing the Dental Apti- 
tude Testing Program states that: 


It is important that the applicant do as well 
as he possibly can on the Dental Aptitude Test 
Battery and for that reason, it is suggested that 
he study the type of questions that will be 
included in the battery of tests. In the case of 
the manual or operational tests, such as the carv- 
ing dexterity test, it is suggested that the pro- 
spective applicant practice exercising his carving 
ability. He will probably want to carve a piece 
of chalk into the design suggested in the sample 
question appearing later. 
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The tests that will be included in the battery 
are designed to measure the applicant’s ability to: 


1. Read scientific information rapidly and with 
comprehension. 

?, Demonstrate manual dexterity as evidenced 
through a carving test. 

3. Demonstrate mental ability in the field of 
arithmetic and in the use of number concepts. 

4. Demonstrate mental ability as indicated by 

his ability to use and understand words. 

Visualize the reconstruction of two and three 

dimensional patterns. 

6. Demonstrate a knowledge of facts in the 
field of elementary biology, chemistry, and 


wn 


physics. 
Apply principles and solve problems in the 
fields of biology, chemistry, and physics. 


“I 


The applicant will want to acquaint himself 
with the type of test items that are included in 
the various examinations, and become familiar 
with the type of problems which he will be asked 
to solve. 


SAMPLE TEst ITEMS 


Question No. 1. Which of the following are 
examples of physical change? 

A. Melting of snow. B. Spoiling of food. 

C. Corrosion of metal. 

1. All of them, 2. Only A. 3. Only B and C. 

4. Only A and C. 5. Only A and B. 

Question No. 3. Two electric light bulbs each 
with a power rating of 100 watts are connected 
in parallel. What amount of power do they 


consume ? 
1. 50 watts. 2.75 watts. 3. 100 watts. 
4. 200 watts. 5. None of the previous answers. 


Question No. 4. If the following series of 
numbers were continued in the same manner as 
they are started, indicate which of the five num- 
bers listed below would be the eighth number in 
the series. 

Number Series: 2 6 10 14 18 22 26 

(1) (2) (3) (4) (5) 
27 28 30 32 52 


Question No. 6. Which of the words given 
below has the same meaning as the word, fast? 
1 2 3 4 5 
slow rapid decrease increase speed 
Reading Comprehension Test. Directions: You 
are to read the following paragraph which is 
similar to some that appear in textbooks. You 
are then to answer the questions which follow. 
You may refer back to the paragraph itself but 
you will usually find that the questions cannot be 
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answered by direct reference to any particular 
sentence, and instead the answers will require 
your complete understanding of the entire para- 
graph. For the purpose of this test you are to 
assume that the descriptive paragraph is accurate 
in all details. 


CHEMICAL REACTIONS 


The enzyme or inorganic catalyst is just as 
effective in accelerating the reaction in one direc 
tion as it is in the other. The direction and 
equilibrium state of the reaction is not determined 
by the catalyst, but by any one of a number of 
other factors or conditions. Those chemical reac 
tions which liberate energy in the form of heat 
are termed exothermic, and tend to occur spon- 
taneously, or continue when initiated. When a 
catalyst is present in an exothermic reaction the 
reaction proceeds at a much greater speed than it 
does without the catalyst being present. When 
an exothermic reaction is driven or forced in 
the reverse direction the resulting chemical reac 
tion may be termed an endothermic reaction be 
cause rather than liberating energy, energy must 
be added in order to make the reaction take place 
The following equation illustrates that two com- 
pounds, A and B with heat added, will produce 
compounds C and D as an endothermic reaction; 
whereas compounds C and D may react to form 
compounds A and B with an evolution of heat 
endothermic 
ae C+D 


exothermic 


A + B + heat 
Answer the two following questions on the 
basis only of the information found in the above 
paragraph. 

Question No. 7. 
endothermic reaction if no 
applied ? 

1. No effect. 

2. Only retard the endothermic reaction. 

3. Accelerate the endothermic reaction. 

4. Accelerate the reverse of the endothermic 


How will a catalyst affect an 
additional heat is 


reaction, that is, accelerate the exothermic 
reaction. 


5. Have slight but indeterminate effect. 

Question No. 8. In the absence of added heat 
energy in what direction will the above reaction 
tend to proceed? 


Neither direction for it will stop 

Toward C + D. 

Toward A + B + heat. 

Impossible to predict. 

Completely toward C + D and then reverse 


to form A + B. 


mn & wh = 








INTEGRATION IN COLLEGE COURSES IN SCIENCE FOR 
GENERAL EDUCATION 


JAMEs S. PERLMAN 


University of Minnesota, Minneapolis, Minnesota 


ROM the standpoint of subject matter, in 
resin teaching, there are three types 
of courses: (1) special field, (2) 
We are all 


survey, 
familiar 
That 
is the way most of us have learned and 


or (3) integrated. 
with the special field type of course. 


perhaps teach our science ; separate courses 


in physics, chemistry, botany, zoology, 


geology, astronomy. More recently, we 
have seen or taught junior high school or 
junior college courses of an introductory 
overview character emphasizing basic prin- 
ciples and involving the survey of several 
fields in science. This has been well sum- 
marized by Dr. Palmer Johnson in a section 
on Science Teaching at the Junior College 
Level in the 46th Year Book of the 
N.S.S.E., part I. 

It is my contention here, however, that 
for purposes of general education, there is 
great room and pressing need for science 
courses of the third type, for courses of an 
integrated or fused character. I have 
attempted to implement this contention by 
giving an actual illustration of such a 
course. 

In the world of life, nature, and things, 
there is no artificial separation of physics, 
geology, biology. 


chemistry, astronomy, 


Light and electricity have characteristics 
of both matter and energy. Modern physics 
and chemistry have common ground in 
incor- 


atomic science. The human body 


porates almost all the sciences. If general 
education, whether on the high school or 
on the college level, is to reflect and to pre- 
pare for life, it must also reflect the inte- 
gration that actually exists in life. 

What is more crucial, the atomic bomb 
hanging heavy over our heads, has become 
symbolic of the dangerous lag of social 
relationships behind technological and in- 
dustrial developments. All the more press- 


ing, therefore, has become the need for 


consciously teaching science for the direct 
transfer of training of scientific attitudes 
and methods to all aspects of life and its 
problems. Integrated courses in science 
reflecting the integration that actually exists 
in life affords possibilities for such con- 
scious transfer of training. These possi- 
bilities lie in determining what there is in 
common in all sciences, natural as well as 
social, to enable transfer. With physics as 
primarily transformation of energy, with 
chemistry as transformation of matter, with 
biology involving life processes, cycles, and 
mechanisms of plants and animals, with 
meteorology and geology involving changes 
of the earth’s atmosphere and surfaces, with 
astronomy and its motions of the earth and 
of all heavenly bodies, and with history and 
its rise and fall of civilizations, the concept 
of the Universality of Change becomes a 
natural. 

The very first meeting of our integrated 
science class can be used to place emphasis 
on this basic idea of change and of motion, 
not only in regard to the world of nature 
around us, but as a key to understanding 
ourselves, our personal problems as well as 
The 


teacher and class can discuss change and 


the acute social problems of our day. 


motion as characteristic of everything. It 
The 


job of the scientist, both natural and social, 


becomes an approach to all problems. 


as well as of all of us, becomes clear as one 
of determining just how and in what way 
these changes take place for prediction and 
control so that all mankind can benefit. 

The first assignment for the members of 
such a class would be, for instance, to bring 
in a long list of examples of change in the 
world of nature and of society, as well as a 
list of examples of things or situations that 
do not seem to involve motion or change of 
any kind. 

Both these lists brought in by the stu- 
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dents at the second meeting of the class 
would provide an opportunity for showing 
that we can not always trust our senses, 
that there is nothing that doesn’t involve 
change or motion of some kind whether it 
be molecular motion, weathering, decompo- 
sition, rotation of the earth with everything 
on its surface, personality development, or 
the rise and fall of civilizations. It would 
also provide an opportunity for showing 
that while everything involves understand- 
ing in terms of change, of growth, of de- 
velopment, within the change may be found 
factors working against it, as inertia, habit 
back E.M.F., like. A 


blackboard listing of all the examples of 


friction, and the 
change would show how they group into 
all the sciences, natural and social. 
Further, in organizing the general edu- 
cation course of natural science around the 
concept of change, we are suggesting a 
series of units, each of which would be an 
the 
sciences about a specific central interest or 


integration or focusing of various 
object, important or vital in the student's 
everyday life. Such a unit might center, 
for example, about the automobile in all its 
mechanical, electrical, magnetic, thermody- 
namic, sound, radio, chemical, safety and 
health, historical, social and industrial con- 
siderations and applications. Obviously, 
the automobile as a device of motion, or of 
locomotion, is rich in its possibilities for 
showing laws of motion and change in 
various aspects of science with important 
social considerations and 


personal and 


applications. Another example of such an 
integrated unit and one of even more vital 
concern and interest would be consideration 
of the human body as a universe of activity 
at different levels, reacting to an ever- 


UNIT ON “YOU 


I. Aims. 
\. Conceptual outcomes or major generali- 
zations. 

1. The human mechanism 
adapted for change in a world of 
change on levels that may be desig- 
nated as electrical, chemical, physical, 
physiological, biological, psychological, 
and social. 


body is a 
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changing environment with changes at one 
level affecting changes at other levels. 
These levels would be sub-atomic, chemical, 
physical, physiological, biological, psycho- 
logical, and social. 
A succession of such units, not only 
accumulates the student's functional knowl- 
edge of himself and of the world around 
him in a meaningful pattern, but enables 
him to apply methods and find ideas already 
learned in a new situation. That is, the 
new unit, the new situation, by opening 
anew and with different consideration, the 
various areas of science not only enables 
the student to apply and to reinforce what 
he has already learned, but to broaden, 
deepen and extend it. 
such an 
integrated -course might be those of Con 
Natural 
Resources, The Public Health Movement, 
Utilities a 
unit 


Other possibilities of units in 


sumer Science, Conservation of 
or Public 


Today. A 


among other things, could afford excellent 


Century Ago and 


on Consumer Science, 
opportunity in a pointed transfer of train- 
ing teaching, involving the looking for and 
the questioning of assumptions behind all 
statements, whether of particular principles 
of science, of commercial advertising, or of 
political and general propaganda. Or, a 
Unit on Public Utilities a Century Ago and 
Today would reflect the tremendous de- 
velopment of scientific and industrial tech- 
nique during the last hundred years, and 
could reveal the social significance of this 
growth. 

As a detailed illustration of such a course, 
the 
concentrate upon the development of just 


balance of this paper, however, will 


one unit, an integrated one on the human 


body. 
HUMAN BODY” 

2. Within the body itself activities on 
various levels are interrelated with 
variations in activity on one level 
affecting activities on other levels 

3. The internal and external activity, 


changes, and development of the body 
can be understood, predicted and con- 
trolled in terms of such basic concepts 
and laws of change as: 


~ 
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a. Matter and energy can not be cre- 


ated or destroyed, but may be 
transformed from one form to 
another. 

b. All matter is probably electrical in 
nature. 


c. Chemical and physical changes are 
manifestations of energy changes. 

d. Electricity is a form of energy that 
results from disturbing the position 
or the regular paths of electrons. 

e. Sound is caused by waves which 
are produced by a vibrating sub- 
stance and which can affect the 
auditory nerve of the ear. 

f. Machines are devices for 
transformations of energy. 
g. Gravitation is the attractive force 
which influences or governs the 

movement of bodies. 

h. The gravitational attraction be- 
tween the earth and a mass of un- 
confined gas or liquid causes the 
pressure of that gas or liquid. 

i. Liquid or gas pressure is exerted 
equally in all directions. 

j. The body is made up basically of 
only 12 of the 92 chemical elements 
that are the building blocks of all 
matter. 

k. The cell, the unit that goes to make 
up all tissues of the body, carries 
on a life activity of its own. 


useful 


1. The senses are our physical means 
of contact with our environment. 
m. Food, oxygen, sunlight, and certain 
conditions of temperature and mois- 

ture are necessary for life. 

n. Bacteria and other micro-organisms 
are either harmful, harmless or 
beneficial, and can be controlled for 
human benefit. 

o. We have certain characteristics and 
limitations as determined by the 
Mendelian Law and other consid- 
erations of heredity. 

p. We are conditioned by our environ- 


ment, which, in turn, is changed 
by us. 
q. The human race and all higher 


forms of life have gone through 
evolutionary changes which we re- 
flect in our own development. 

r. The emotions, intelligence, person- 
ality, and mental health all involve 
adjustment to change. 

It is highly desirable to use change 

for the common good through: 

a. Genetics 

b. Eugenics. 

c. Social such as the use of 

scientific development for the great- 

est good for the greatest number. 


aims, 


B. Various functional facts pertaining to A. 


Development of instrumental skills: 


1 


I 
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. Familiarity with physical, chemical, 
biological, medical, and other equip 
ment pertaining to understanding our 
bodies and ourselves. 

Understanding of formulas, diagrams, 
charts, graphs, slides, models, and 
similar visual aids. 

Ability to make contacts and to locate 
reference and other source materials 
for problem. solving. 


Jevelopment of problem skills: The 


ability and the habit of applying scien- 


tific methods to personal and_ social 
problems. 
Development of attitudes that are scien- 


tific and social. 


1 


_— 


wn 


. Explanation of phenomena and events 
by natural causes. 
Flexibility, adjustability, 
openmindedness, 
reflectiveness, and 
ment in personal, 
problems. 
Social sensitivity, tolerance and fair 
play, co-operativeness, and considera- 
tion. 
Jevelopment in appreciations. 
. Appreciation of the body as a minia- 
ture universe experiencing change on 
various scientific levels. 
Appreciation of the dangers and 
hazards the body undergoes on all 
levels, of how the body is equipped to 
meet these dangers, and of how the 
body is and can be assisted in this. 
Appreciation of the role of change for 
a. Understanding the world and life. 
b. Prediction and control of our 
environment. 
c. Mental health. 
Appreciation of the material comforts 
of scientific and technological develop- 
ments. 
Appreciation of the scientific method 
and of its possibilities for problem- 
solving of all kinds. 


tolerance, 
critical-mindedness, 
suspended judg- 
social, and all 


6. Appreciation of how scientific develop- 


“I 


I 


ment and industrial technique have 
shaped our present civilization, its 
economic, social and _ international 


problems and us. 
Appreciation of the possibilities of sci- 
ence, in the not too distant future, for 
wide-spread human betterment as 
against total destruction. 

Jevelopment of interests in 


1. Chemistry, physics, biology, or medi- 
cine as a career. 

2. Animals. 

3. Astronomy. 

4. Microscopy. 

5. Photography. 

6. Psychology. 

7.. Political. economic, and social prob- 


lems. 
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PROCEDURES 


B. Based on students directly finding out 


{. Unit Preview. 


A. Purpose. 

1. To arouse and determine interest. 

2. To give direction and scope. 

B. Illustration. 

1. Instructor discusses the body as a 
miniature universe with activities, 
change, and motion on various levels. 
In the class discussion ‘that follows, a 
listing of various activities and proc- 
esses of the body reveals the various 
levels on which they take place. 

3. Further discussion and listing reveals 
that there are various external influ- 
ences, both good and bad, affecting 
the body on these levels, and that to a 
very large extent, the body is equippe’! 
for these influences. Part of this 


to 


equipment is the mind which can con- 

sciously assist. 

4. The large number of !evels leads to a 
division of the unit into the following 
phases : 

a. What Activity Takes Place in the 
Body on the Sub-Atomic Level? 
What External Sub-Atomic Influ- 
ences Can Affect the Body? 

What Can We Do for Control? 

b. Same as above on the physical level. 

c. Same as above on the chemical 
level. 

d. Same as above on the physiological 
level. 

e. Same as above on the biological, 
psychological, and social levels. 


II. Introduction of Preview to Each Unit Phase. 


A. The instructor, by lecture, demonstration, 
film, or other visual aids, introduces the 
unit phase around its key questions : 

1. What changes or motion takes place 
in your body on the sub-atomic level? 

2. What external sub-atomic dangers 
does your body face? 

3. What can you do for control? 

B. Class discussion following the introduc- 
tion leads to a listing of interests, ques- 
tions, and problems to be investigated. 
These are later mimeographed for class 
distribution, becoming a basis for even- 
tual evaluation. 

Instructor Planning: After 

formulation of the investigation projects, 

the instructor and class, as much as possible, 
plan the best methods of investigation 
according to whether they are 

A. Based on authority as 
1. Texts, reference books, periodicals. 

2. Pamphlets, catalogues, as well as 
commercial, industrial, research, and 
government publications. 


3. Visits to or from experts. 
4. Lectures by the instructor. 
5. Films, slides, charts, graphs, and other 


visual aids. 


IV. ¢ 


‘ 


for themselves as 

1. Demonstrations. 
Laboratory experiments. 
Field trips. 

‘ass Activities. 


? 
2 
?. 


A. Reading, field trips, and lectures, and 


talks as planned above. 

3. Class discussions primarily 

1. To solve 
investigations. 

2. To determine or 


problems arising during 
evaluate progress 
already made. 
3. To stimulate further progress 
Laboratory Work. 
1. By entire class at school 
a. Preferably initiated by 
(1) Question or problem raised 
(2) Settling, right then and ther: 
differences of class opinion dé 
veloped. 
b. Procedure. 
(1) Problem defined 
(2) Various 
considered 
(3) Discussion by class and instru 


hypotheses of class 


tor as to how best to obtain 
materials and to set up an « 
periment to find the correct 
solution. 

(4) Apparatus set up by class sing! 
or in pairs with or without 
assistance from instructor 

(5) Experiment carried out and 
data collected 

(6) Results compared in class, and 

(7) Conclusion or answer found, 
using charts or graphs as much 
as possible. 

(8) Concluding comments by in 

structor: 

a. The steps of the scientif 
method involved in the abov 

are pointed out. 

b. The value in backing ou 
opinions by direct evidence, 
scientifically determined, is 

also indicated. 

2. By a special committee, or a singl 

student, as a special project at school 

or at home 

a. To obtain evidence for an opinion 
expressed. 

b. To obtain an answer to a question 
raised or problem discussed 

c. Resulting from particular interest 
of the students involved. 

No set time or period preferred—lal 


w 


oratory or demonstration introduced 


when and as often as they can do tl 
most good. 
D. Demonstration by instructor or student 
1. Where sufficient apparatus is lacking 
for larger participation. 
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| 
2. Where it can promote interest or curi- gations, class figuratively and literally com- 
osity in a new phase of work. pares notes through 
3. Where it can effectively be used in an A. General class discussions. 
individual or committee oral report. B. Panel discussions followed by class dis 
E. Billboards kept current with clippings cussions. 
brought in by students. C. Special individual or committee reports 
F. Individual and committee conferences preferably on topics of special interest 
with instructor for and by students with a special background 
1. Planning and discussing work. in any phase of the work. 
2. Evaluation. D. Written reports either by individuals or 
G. Drill sessions on instrumental skills committees. 
1. By entire class or groups whenever E. Individual, committee or class construc- 
needed as on chemical equations, tions, exhibits, demonstrations. 
formulas or other math problems, or VI. Supplementary Activity involving any fur- 
in drawing up reports and developing ther reading, demonstrations, experiments, 


or other investigation to clear up whatever 
further question, interest, or difference of 
opinion that has arisen. 

VII. Summarizing Activity as 


outlines, or in making charts, graphs 
and other constructions. 
2. By bright students tutoring slow 











students : A. Biles 

a. For mutual benefit since “the best B. Mimeographed outlines of reports pre- 
way to learn is to teach. viously prepared by committees. 

b. For purposes of evaluation of both C. Class outline developed on bl..ckboard 
bright and slow students. for basic ideas of unit phase and then 

V. Completion of Activity—At end of investi- mimeographed for review purposes. 

CONTENT 

The following content, by necessity, is merely (4) Demonstrate lightning with an 
suggestive. For it to me fixed or stereotyped in electrostatic machine. 
advance, means to cut it off from the great learn- (5) Compare lightning to the con- 
ing and functional value of bringing into play the denser in your car or radio. 
interests, needs, and abilities of the class as these b. Where are the electrons within 
become determined. your body? 

Since we believe in the advantages of having (1) What is the normal arrange- 
this unit as one of five rather than the one unit ment of electrons within yout 
of the course, the content would reflect this also, body ? 
and be based upon about twelve weeks of work. (2) Are electrons matter, energy, 

I. Activity on the Sub-atomic Level of Your os both ? What evidence is 

Body. there? 
A. Key questions of this phase of the unit: (3) Why, alter — walk across : 
1. What changes take place in your body carpet, will a spark jump be- 
on the sub-atomic tevel? tween you and an object toward 
2. What external sub-atomic dangers which you are reaching? 
does your body face? (4) Why can the comb you use in 
3. What can you do for control ? your hair pick up small bits of 
B. Possible projects for class investiga- _ papers 
tion—these are the examples of questions c. Why will a tree be severely dam- 
and projects that may result from the aged by lightning while a flag pol 
preliminary lécture, movie, demonstra- pond the same grounds is not: 
tion, or discussion previously described. d. What has been or can be done t 
1. Why should you not stand under a protect you at home or at school 
tree in a thunderstorm? against lightning : 
a. What is lightning? 2. Why is it dangerous for you to place 

(1) What were ancient ideas of a light switch or light fixture near a 
lightning ? bathtub ? 

(2) What was Benjamin Franklin's a. What is the nature of an electric 
experiment with a kite? current? 

(3) Demonstrate electrical charges b. Give a report on the work of one 
and their attraction and repul- of the following men in electricity 
sion with ‘pith balls, electro- Volta, Oersted, Faraday, Maxwell, 
scope, glass and amber rods, Edison, Steinmetz, or any other you 
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c. Demonstration given of the parallel 
circuit in a home with the use of 
switches, fuses, etc. 

d. Sketch the rooms in your home, the 
position of the fixtures and of the 


wall switches. 

e. Explain how a stream running 
down hill is like an electric current. 

f. List six good conductors and six 
poor conductors of electricity. Is 
the hard water in your bath a good 
conductor or a poor conductor? 

3. Why can a bird “get away with” 
perching on a live wire? 

4. Discovery and development of radium, 
x-ray and other radiations. 

a. Report on the works of Madame 
Curie, Roentgen or any other 
worker in radio-activity. 

b. What are some of the medical and 
other uses of radium and of x-ray? 

c. Arrangements can be made to see 
an x-ray machine and a fluoroscope 
or to visit an electronic laboratory 

d. Describe dangers and safeguards 
in the use of radium and x-ray. 

5. Why can it be said that atomic fission 
means one world or none? 

a. What do we mean by atom? 

(1) Read several accounts of the 
early alchemists and what they 
were attempting. 

(2) In what way and to what extent 
has modern science accom- 
plished what the alchemists 
were attempting ? 

(a) Where are the atoms within 
your body and _ describe 
their composition ? 

(b) In what way are thes 
atoms like the solar sys- 
tem? 

b. What do you know about the 
atomic bomb? 

(1) Give a report of one of the gov- 
ernment atomic bomb plants 
operated during the war. 

(2) What safeguards are necessary 
in all atomic energy plants? 

(3) Give a report bringing in clip- 
pings or illustrations on one of 
the two atomic bomb attacks 
on Japan or on one of the gov- 
ernment tests at Bikini or in 
New Mexico. 

c. A future atomic war 
(1) Report on H. G. Well’s 

“Things to Come.” 

(2) Investigate present ideas.as to 
the nature of an atomic war. 

(3) What do you think is the basis 

for even Einstein stating that he 
thought there was no defense 
against the atomic bomb? 
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(4) Write a paper or take part in a 
panel discussion on what you 
think could be done in the rela- 
tionships among people and 
nations to reduce the possibility 
of another war. 

II. Activity on the Physical Level of Your 

Body. 

\. Key question: How is your body equipped 
for physical contact with your environ- 
ment? This in turn involves such con 
siderations as 
1. How the body is an instrument for 

locomotion and for work. 

2. How the body is equipped for tem 
perature and heat changes within and 
around itself. 

3. How the body is equipped with sen 
sory apparatus of sight, sound, taste, 
and smell in its environmental con 
tacts. 

B. Projects could center about the following 
functional considerations in ways pre 
viously described : 

1. Matter in motion considerations of the 
body. 

a. The nature and status of matter, 
and the molecular theory 


Special properties of matter as ap 
plied to the body, to its tissues, tis 
sue functions, and structure 

c. Weight, mass, volume, center of 
gravity, posture, structure, equilib 
rium and muscle tonus of the body. 


Specific gravity and buoyancy of 
the body as well as changing pres 
sures within and upon it. 

e. The mechanics of the heart and 
lungs: blood pressure and breathing 

f. The functions of the skeleton and 
muscles in locomotion. 

g. Newton’s laws of motion: inertia, 
acceleration, action and reaction, as 
they apply to the body 

h. Centrifugal, friction, and gravity 
forces for the body to overcome 

i. Laws of falling bodies as they apply 
to vertical and horizontal motion 

j. Force, work, mechanical efficiency, 
energy, momentum, and power of 
the body. 

k. The six basic machines, their effec 

tive use as tools, and their social 

significance 


IN 


Thermo-dynamic considerations of the 

body. 

a. The kinetic theory of heat and its 
application to understanding — the 
thermo-dynamic considerations and 
processes of the body. 

b. The constant temperature of the 

body in its balance between re 

leased chemical heat and evapora- 
tion of perspiration 





aa 





Thermometry and its applications. 
Considerations of relative humidity, 
clothing, heat transmission, expan- 


sion due to heat in reference to 
body comfort and proper body 
function. 


Safety and health considerations ot 
the heat of vaporization and heat of 
fusion. 

Health considerations of 
and proper clothing involving con- 
densation and precipitation as dew, 
frost, clouds, fog, rain, snow, ice, 
melting point, freezing point, and 
vaporization. 

The Gas Laws as they affect health, 
comfort, and safety. 

The sensory apparatus of your body. 
a. The eyes as mechanisms of sight. 
(1) The nature and mechanism of 


weather 


light. 
) The eyes as a receiving mecha- 

nism. 

(a) Comparison to a camera. 

(b) Superiority of the eyes to 
a camera in the accommo- 
dation of eye lenses, per- 
sistence of vision, and three 
dimensional images. 

(c) Optical illusions due to re- 
flection and refraction. 


(d) Color and dispersion of 
light. 
) Optical devices as improve- 


ments over the eyes. 

(a) Glasses for refractive cor- 
rection of eye defects. 

(b) Reflective benefits of the 
mirror, sextant, and peri- 
scope. 

(c) Magnification by magnify- 
ing glasses, 
microscopes, opera glasses, 
and binoculars. 

(d) The permanent records of 
the ordinary and moving 
picture camera. 

Safety and health considera- 

tions involving your eyes. 

(a) Proper intensity of illumi- 
nation involving the law of 
inverse squares. 

(b) Proper diffusion 
moval of glare. 

(c) Color blindness. 

(d) Psychological 
color. 

(e) Highway lights and traffic 
signs. 


telescopes, 


and re- 


effects of 


Your ears as mechanisms of sound. 
(1) The nature and mechanism of 


sound. 


(2) The ears as receiving mecha- 


nisms. 
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(a) Comparisons to telephonc 

receivers or loud speakers 
(b) The mechanism of the ear. 
(c) Aural illusions as in cases 


involving Doppler’s Prin 
ciple. 
Aural devices as aids to the 


ears. 

(a) Hearing aids for 
deficiencies. 

(b) Magnification by 


hearing 


mega 


phones, microphones, and 
amplifiers. 
(c) Acoustical principles and 


considerations. 

Safety and health considera 

tions involving the ears. 

(a) Sanitation and hygiene in 
volving, for example, ear 
wax and foreign bodies in 
the ear. 

(b) Intensity of sound. 

(c) Psychological effect of 
noise. 

(d) The use of sirens. 

The explanation and appreci- 

ation of musical instruments. 


c. The senses of smell and taste for 
stimulation of body digestive proc- 
esses and for danger signals. 


C. Project formulation: This unit phase has 
unlimited possibilities along lines of the 
above for familiarity with all household 


tools and heating appliances, for 


struction 


con- 


of a barometer in connection 


with weather forecasting, for construc- 
tion and use of optical instruments as the 
magnifying glass, the telescope, or the 


pinhole camera, for demonstration and 


explanation of 


medical apparatus and 


equipment, for investigation and demon- 


stration of musical instruments, for the 


investigation of the psychological effects 


of noise, for work with prisms, for opti- 


cal illusions by refraction with objects 


immersed 


in water, for tests in color 


blindedness, or general vision, for photo- 


graphic and movie camera experience, for 


grease spot and photometer experiments 


in connection with proper home lighting, 


or for the relative efficiency and cost of 
fluorescent and Edison lamps. 


III. Activity on the Chemical 


Be dy. 


Your 


Level of 


A. Key questions : 


1. What changes take place in your body 


4+. What can we do for control ? 


on a chemical level ? 
What 
body require? 


external assistance does your 


What dangers on this level does your 
body face? 
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B. Possible projects for class investigation: 
1. What is the role of food and water in 
the chemistry of our bodies? 
Make a list of the chemical ele- 
ments that go to make up the body. 
Keep a list of the food you eat dur- 


ing the next week. Then by classi- 
fying these foods primarily into 
sugars, starches, fats, proteins, min- 
erals, vitamins and cellulose, deter- 
mine which of the necessary twelve 
chemical elements you are obtaining 
from each food. 

How is it possible for you to be 
overweight and still be suffering 
from mal-nutrition? 

Plan and record a week’s diet that 
you would consider balanced, and 
explain why you think it is balanced. 
Obtain from your doctor, from a 
hospital and school dietitian, or 
from any other expert a diet that 
he or she would consider balanced, 
and compare it, first, to b and then 
then to d. 

What specific roles do each of the 
following play in the body: sugary, 
starchy and fatty foods, proteins, 
minerals, the various vitamins, 
water and fibers? 

Make a list of five foods each, rich 
in proteins, carbohydrates, fat, cal- 
cium, vitamin A, vitamin B, vita- 
min C, vitamin D, and also five that 
are over fifty per cent water. 

By actual chemical tests, determine 
what food elements are in any five 
of the foods you had on your diet 
in b. 

Test five items in this recorded diet 
for acids and five for alkalies. 
What chemical elements do acids 
and alkalies contain? 

What is the great benefit to health 
in the fact that acids and alkalies 
neutralize each other? Mix some 
lemon juice and baking soda, de- 
scribe what you saw. Show what 
happened bya chemical equation. 
By consulting a calorie chart, figure 
your average daily caloric intake 
from your list in b, and check it 
against what is advisable with your 
daily activity. 

Collect dinner menus from several 
restaurants and analyze them from 
the standpoint of balanced diet and 
calories. 

Make a drawing to show the pas- 
sage of food from the mouth 
through the rectum, indicating at 
the proper positions the salivary 
glands, esophagus, stomach, liver, 
gall bladder, pancreas, duodenum, 
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large intestines, appendix, small in- 
testines and rectum. Describe the 
part each of these plays in the 
breakdown and excretion of food. 
What is now being done with radio- 
active particles to trace the distri- 
bution of food elements throughout 
the body ? 

What diets are characteristic of 
the following diseases, and explain 
in each case the purpose of the 
particular diet: diabetes, kidney or 
Bright's disease, gout, anemia, and 
ulcers. 

Make a table showing what may 
result from a serious deficiency of 
each of the following in the diet: 
Carbohydrates, proteins, such min 
erals as calcium and iodine, the 
various vitamins, fibrous material, 
and water. 

What condiments have you eaten 
during the last week? What are 
the dangers of condiments? What 
purposes do they serve? 

Develop cultures of molds and bac 
terial decay on pieces of bread, 
meat, or fish. Also, devise and 
describe an experiment showing the 
keeping qualities of pasteurized 
and un-pasteurized milk. Name 
and describe five modern practices 
that have reduced food poisoning. 
How does the sun “feed” us with 
one of the food elements through 
our skin? 

Obtain from the United States gov 
ernment printing offices a copy of 
the present Federal Food, Drug, 
and Cosmetic Act and indicate, by 
written report, the protection that 
each provision gives. 

Bring in ten newspaper or maga- 
zine clippings pertaining to food or 
health advertising, and evaluate 
each one. 


*,Go to your nearest canning fac- 


tory, health food store, or neighbor 
owning a Whizmixer, and ask to 
see how vegetable juices are made. 
How would you explain this easy 
liquifying of vegetables and the 
very small residue? 

What per cent of the body is water? 
In what ways does the body get its 
water? What are the various func- 
tions of water in the body? What 
precautions are necessary for drink- 
ing water? 

How does your system dispose of 
food elements that it cannot oxi 
dize? For example, trace the path 


that a nitrogen particle may take 
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IV. Activity on the 
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after absorption from the next 
piece of meat that you eat. 
y. Enumerate and describe at least 


three ways in which your system 
disposes of the waste products in 
your body. 


Physiological Level of 


Your Body. 

The following, as in all other phases of the 
Unit, is intended merely to be suggestive: 
A. Key questions : 


B. 


: 


3. 


What activities go on in your body on 
a physiological basis? 

What disturbances of an internal or 
external nature are there in connec- 
tion with these functions ? 

How can you help to overcome these 
disturbances and hazards? 


Activities 


S 


bo 


~~ 


“I 


Microscope demonstrations as 

a. The unit, the 
cell. 

b. Types of cells and tissues accord- 
ing to function, as blood cells, skin 
or hair, etc. 

Chart the various physiological proc- 

esses of the body, indicate the organs 

involved, and show ..how the tissues 


basic physiological 


vary according to function. 

3e prepared to demonstrate by charts, 
models, and skeletons, the 
and functions of different parts of the 
body. 

List ten common diseases caused by 
germs, including all those you remem- 
have had. In chart form 


locations 


ber you 

indicate : 

a. The cause of the disease. 

b. Ways in which bacteria enter the 
body. 

c. The 
involved. 

d. Ways in which the body defends 
itself. 

e. What can we do in advance to pre- 


tissues, areas, and functions 


vent such diseases. 

f. The nature of outside assistance to 
such diseases. 

List six other illnesses not caused by 

germs, including all those you have 

had. In chart form indicate: 

a. The cause of the illness. 

b. The tissues, areas, and functions 
involved. , 

c. The way in which the body defends 
itself. 

d. What we can do in advance to pre- 
vent such illnesses. 

e. The nature of outside assistance 
against such illnesses. 

Movies, other visual’ aids, field trips 

taken to cover points 2 to 5. 

Written or oral report on the history 


10. 


~~ 


19. 
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and significant statistics of one disease 
or illness listed in 4 or 5. 

Make an outline of the sole of your 
shoe. Then, outline your bare foot as 
you stand on the first outline. Are 
you wearing proper shoes? Do you 
wear tight fitting clothes of any kind? 
Chart as long a list as you can of 
physical injuries that the body or its 
parts can experience other than 
through bacteria or illness, and make 
a list of DONT’S AND DO’S, that 
would prevent such injuries. 

Why are mastoids particularly dan 


gerous ? 
Why is the nervous system like a 
telephone system? Report on _ the 


work of Sister Kenny as well as on 
a visit to the Kenney Institute. What 
precautions can you take against 
Infantile Paralysis? 

What is the function of pain or head- 
aches? Why is it a poor policy to 
develop the habit of taking aspirin? 
What are the harmful effects of alco 
hol om a chemical, physical, physio 
logical, and psychological basis? 
Visit or get information from such an 


organization as Alcoholics Anony- 
mous. 
What are the four blood types? 


Which type are you? 

R.H. factor. 

How can we prevent diseases by vac- 

cination, anti-toxin, or 

munity ? 

a. How do vaccinations prevent dis- 
eases ? 

b. What is the principle underlying 
the treatment for diphtheria, the 
Schick test, the Dick test? De- 
scribe the vaccines against small- 
pox, typhoid, boils. 

c. What is the preparation, use, and 
value of tetanus serum? 
tetanus 


Investigate the 


serum im- 


How does 
develop from rusty nails 
or gun shot wounds? 
What is meant by natural immunity? 
Discuss the function and origin of the 
white blood cells. 
What is the relationship between 
allergies, hay fever, asthma, and mi- 
graine headaches? Discuss causes 
and treatments of them. How much is 
known about prevention of allergies? 
How can we prevent disease by con- 
trolling insect and rodent carriers? 
a. Discuss the part each of the fol 
lowing plays with disease and what 
can be done to control them: flies, 
mosquitoes, fleas, lice, bedbugs, 
ticks, tape-worm, and rats. 


o 


Observe the foot of a fly under the 


microscope. Also expose a piece of 
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20. 


2. 


3. 


meat to flies: Watch and describe 

the stages in the development of 

flies such as, maggots, pupae, etc. 
Make as large a list as you can of the 
ways in which bacteria can get into 
your body and give one illustration of 
a disease for each method. What 
precautions can you take in minimiz- 
ing the entrance of bacteria into your 
system? 
Make a report on the work of one of 
the following: Louis Pasteur, Joseph 
Lister, Robert Koch, Edward Jenner, 
Theobold Smith, Walter Reed, or 
Paul Ehrlich. 


V. Biological, Psychological and Social Con- 
siderations of You. 
A. Key questions 

3 


What are the various aspects of per- 
sonality and behavior that go to make 
you, you? 

What biological mechanisms are in- 
volved in the shaping and perpetu- 
ation of yourself? 

What personality differences or dis- 
turbances arise from differences or 
disturbances on lower levels? 


4. How does your environment shape 


you? 


B. Activities 
1. 


What are the various aspects of per- 
sonality and behavior that go to make 
you, you? 

a. List the various factors that go to 
make up your personality. 

b. Take someone whom you consider 
to have a great deal of personality, 
and explain just what it is that 
seems to give the personality. 

c. Discuss the following as _ instru- 
ments for change, for resistance to 
change, or for both: instincts, re- 
flexes, habits, intelligence, language. 

d. What is the function of fear? Give 
three examples where fear was of 
benefit to you; three examples 
where it did you harm. 

e. Panel discussion on to what extent 
worry, fear and insecurity, play an 
all-important role in the world situ- 
ation today. 

f. List five things you do as reflexes, 
instincts, habit, and__ refiective 
thinking. 

g. What are the different functions in 
desirable behavior that reflective 
and critical thinking as well as 
habit can play ? 


Cite three examples of where dur- 
the last week you used reflective 
thinking in solving a problem, three 
examples where you used critical 
thinking, three examples where you 
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should have used critical thinking 
and didn’t. 

Write a report on William James's 
book “Habit.” Give ten examples 
of how you resist change. Discuss 


the good and bad aspects of this 
resistance. Give ten examples of 
how society resists change. Discuss 
the good and bad aspects of that. 
Panel discussion on “What is 
Intelligence?” involving different 
schools of thought as behaviorism, 
Freudianism, gestaltism, etc. 


. The taking and analysis of an in 


telligence test. To what extent do 

such tests measure intelligence 

rather than ability at school? To 
what extent does intelligence in 
volve adjustment to change? 

Have you ever walked in your 

sleep? How do you know? Ex- 

plain sleep walking. 

Demonstration of hypnotism. Under 

what conditions could you be hyp- 

notized, and what does this reveal 
about your body’s mental and emo- 
tional processes? 

Report on Sigmund Freud’s analy 

sis of dreams. 

List the ways in which you con 

sider your emotions to be an asset 

When are they disadvantageous ? 

You and Change. 

(1) List five ways in which you were 
physically different five years 
ago than today. List five ways 
in which you will probably be 
physically different five years 
from now. 


List five interests that you have 

today that you did not have 

five years ago. In what way 
will these interests change five 

years from now? Why did 

and will these changes take 

place? 

(3) List five things about which 
you changed your mind during 
the last six months. Do you 
expect to have the same opin 
ions on everything six months 
from now that you have today? 
Will these changes be due to 
the fact that you have changed, 
that things around you have 
changed, or both? 

(4) What is happiness? 

(a) List what you consider you 
need to give you peace of 
mind and happiness 

(b) Would it have been the 

same things five years ago? 

Will the above be the same 


five years from now? 


bho 


SCIENCE EDUCATION 


What biological mechanisms are in- 
volved in the shaping and perpetu- 
ations of yourself? 

a. What is the Mendelian Law? 


(1) Describe a characteristic that 
you think may run in your 
family or in some family that 
you know. 

(2) Explain what part genes, 
chromosomes, or hormones 
may have played in the trans- 
mission of that characteristic. 

(3) See the demonstration micro- 
scope of sex chromosome slides. 

(4) In a home lab experiment, 
illustrate the Mendelian Law 
by picking blindfolded from 400 
marked and unmarked tooth- 
picks that had been equally dis- 
tributed in two piles, and by 
recording your results. 
If both parents have brown 
eyes, why would it have been 
possible for you to have had 
blue eyes? 
(6) How does the Mendelian Law 
explain your taking after your 
parents more than after your 
grandparents, your grandpar- 
ents more than after your great 
grandparents, etc. 

How much chance is there for 

any given mother to have all 

her four children be girls? 

(8) Why are identical twins, iden- 
tical, as compared to ordinary 
twins that are not? 

What does Darwin's theory of nat- 

ural selection have to do with the 

way you are? 

(1) Report on Darwin's theory of 

natural selection. 

Explain how the development 

of the human embryo illustrates 

evolution. 

(3) Give your other arguments for 
evolution including one based 
on the structure or on parts of 
the human body. 

How is it possible for you or for 

anybody to have a characteristic 

that none of your parents, grand- 
parents, or ancestors had? 

Can you name anything in lan- 

guage, science, mathematics, art, 

society, or life in general that does 
not have an opposite? Show how 
we can understand the nature of 
the following in terms of opposites : 

The structure of the atom, the 

structure of molecules, magnetic 

properties, lightning, a jet propelled 
or regularly propelled plane, the 
nature of light, the radio tube, the 
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process of walking, the argument of 
heredity versus environment, sex, 
industrial relations. 

Report on the work of one of the 
following: Mendel, Lamarck, Dar- 
win, DeVries, Galton, Weissman, 
Burbank. 


What personality differences or dis- 
turbances arise from differences or 
disturbances on lower levels? 


a. 


a 


~) 


With two such examples as the 
thyroid and pituitary gland, describe 
how variations or changes in glandu- 
lar activity change humans’ be- 
havior. 

How does the eunuch illustrate 
changes in appearance, mannerisms, 
and personality by chemical changes ? 
What are the physical, chernical, 
and psychological aspects of fatigue ? 
Explain how the mind can be con- 
sidered a tool of the body, and the 
body a tool of the mind. 

Ask your doctor to explain the 
meaning of psycho-somatic medicine 
and to give you an illustration of it. 
What are faith cures? 

Visit the occupational therapy de- 
partment of a hospital or other in- 
stitution, and explain the principle 
behind such a department. 

Explain the following: “During 
emotion there are physiological 
changes which affect the function- 
ing of the intellect.” 


. Explain how a brain tumor could 


result in criminality. 

Take five diseases as polio, cancer, 
high blood pressure, tuberculosis, 
diabetes, and show how they can 
affect activity on the various body 
levels as chemical, physical, physio- 
logical, and psychological. 

After seeing a demonstration of the 
lie detector, explain the physical, 
physiological, and psychological 
aspects of this device. 


. Give three ways each in which 


your appearance, attitudes, interests, 
habits, mannerisms, and appreci- 
ations would be different if you 
were of the opposite sex. 


How does your environment shape 
you? 


a. 


Be prepared for panel discussions 

on the following: 

(1) In what ways would your think- 
ing values, attitudes, and reac- 
tions be different if you were 
born in France or in China 
rather than in the United 
States? 

(2) To what extent has the ad- 
vance of science and industry 
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Evaluation in 
habits, improved problem solving, and improved 
behavior in the actual lives of students is bound 
to be a difficult task. 
indicate what he thinks the instructor wants, and 
the instructor can not follow the students about 
in their everyday lives. 
ever, at least for more emphasis on observational 
techniques of the various students as they par- 
ticipate in the activities, problems, and procedures 
of the class. 
upon: 











INTEGRATION 


Civil 


War changed 
the work, the values, the inter- 
ests, the lives, and the culture 
of the present day? 

To what ways would your life, 


since the 


os) 


thinking, your attitudes, 
your values, and your interests 
be different if you had been 
born into a cannibal tribe in 
Africa? 

(4) To what extent does your eco- 
nomic and financial status de- 
termine your social attitudes ? 

b. List as many ways as you can in 
which your home environment has 
patterned you. 

c. List the ways in which yon living 
in Minneapolis rather than else- 
where has patterned you. 

d. List the ways in which particular 
friends have influenced you. 

e. In what ways has school _condi- 
tioned you? ’ 

f. How would you change after you 
had lived for a year along the 
equator ? 


your 
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g. What traits did you develop on the 


birth of a younger brother or 


sister ? 


How will marriage change your 
life, your thinking,. your attitudes, 
your habits? 

i. How would prolonged sharp dis- 
crimination on racial, religious, or 
political grounds affect you? 

j. In what ways would you be differ- 
ent if you had lived all your life on 
a farm? 

k. Describe five other factors of social 
environment that could change you. 

1. Enumerate separately some of your 

mental, and 

characteristics. Indicate 
these you think are the result of 


physical, personality 


which of 


heredity, of environment, and those 
that reveal both. 
Which 


chance for a 


m. way do we have a better 


healthier, happier 
world, through controlling heredity, 


or controlling environment? 


EVALUATION 


terms of improved thinking 


In general, the student will 


The way is open, how- 


Evaluation could then be based 


1. Use of rating sheets involving teacher ob- 


servation of the following : 

a. Student application of concepts, principles, 
and methods already learned, to new units, 
as revealed in individual, committee, and 
class activities. This is made all the more 
possible by the fact that each unit is 
integrated in subject matter, and will 
involve in new situations and applications, 
principles and concepts already learned. 
Changed habits as, for example, student 


) 
offers of, or requests for, demonstrations, 
experiments, or any other evidence to 
settle differences of opinion during class 
activities—as a result of the instructor 
previously attempting to establish this as 
a habit. 

c. Student attitudes as initiative, effort, co- 


operation, and the like, in individual, com- 
mittee, or class work. 


ww 


d. Student problem-solving in a more formal 
“practical” lab situation in which individ 
ual students are presented a problem of a 
nature in keeping to former class work 
but of new application, and then asked to 
solve the problem with the aid of familiar 
apparatus and material on hand for the 
purpose and from which he is to select. 

e. Student learning revealed during individ 
ual conferences to the extent this is 

possible. 


Use of objective paper and pencil tests 
based on 
a. The mimeographed general questions 


already mentioned as developed and dis- 
tributed at the beginning of each unit or 
unit phase, as well as applications of the 
concepts behind these questions. 

b. The activities, methods, involved in the 
above. 

Use of student self-rating sheets involving, 

for example, 

a. A student check list of personal habits, 
attitudes, methods, and practices made out 
before he took the course, compared to 

b. The same student’s check list shortly 
before the termination of the course, 

c. Backed by a personal conference, if pos- 
sible, to see if the course had anything to 
do with the change, good or bad. 

Use of students’ written responses, or ap- 

praisals of the course as well as of sugges- 

tions. 





BOOK REVIEWS 


RICHARDSON, JOHN S. AND Canoon, G. P. Meth- 
ods and Materials for Teaching General and 
Physical Science. New York: McGraw-Hill 
Book Company, 1951. 483 pp. $4.50. 


The unique approach of this book on science 
methods is that of the direct experience or labora- 
tory approach. It is definitely different from 
any other published book on science methods. 
Actual practice is emphasized. Specific pro- 
cedures and techniques are provided and dis- 
cussed for both high-school and college science 
courses in which high-school science teachers are 
being prepared. 

Much emphasis is placed upon teaching pro- 
cedures that use laboratory-type experiences ef- 
fectively. Several hundred detailed descriptions 
and suggestions of demonstrations, projects, and 
individual laboratory procedures are included. 
Attention is paid to the use of visual and auditory 
materials, and the equipment, care, and use of 
laboratory facilities in science teaching. There 
are numerous illustrations. 

The contents are as follows: 


Part ONE, LABORATORY EXPERIENCES FOR SCIENCE 
TEACHING 

1. Planning the Use of Apparatus and Mate- 
rials in Science Teaching. 

2. Using Demonstrations and Laboratory Ex- 
periences in Science Teaching. 

3. Using Student Projects and Reports. 

4+. Planning and Using Field Trips. 

5. Teaching for Thinking through Laboratory 
Experiences. 

6. Providing and Using Visual and Auditory 
Materials. 

7. Using Basic Operations and Devices. 

8. Providing and Maintaining Equipment. 


Part Two. DEMONSTRATIONS, LABORATORY Ex- 
PERIENCES, AND PROJECTS FOR GENERAL AND 
PHYSICAL SCIENCE 

1. General Science. 

2. Physics. 

3. Chemistry. 

AppeENDIX. Selected Courses of Demonstrations, 
Laboratory Experiences, and Projects. 

Prospective and beginning teachers as well as 
in-service teachers will find here a wealth of 
material that should find practical application in 
the classroom. Evidently working on the premise 
that science teachers either already have a good 
background of the findings of educational research 
as it relates to the philosophy, techniques, and 
practices in science teaching or that science 
teachers have little interest in, and relatively little 
use, for the numerous published researches on the 
learning and teaching of science, relatively little 
attention is paid to the wealth of published re- 
search material in science. Possibly the authors 


are quite correct in this major departure. It is 
probable that they assume that since these studies 
are published elsewhere that a book such as this 
can do a better job in improving science teaching 
by this newer, practical approach. Altogether 
this is a most commendable methods book for 
teachers in general and physical science. 


Mites, VApEN W. Principles and Experiments 
for Courses of Integrated Physical Science. 
Detroit: Vaden W. Miles, Wayne University. 
1950. 430 p. 

This is a dissertation submitted in partial ful- 
fillment of the requirements for the Degree of 
Doctor of Philosophy at the University of Michi- 
gan. Two articles based on this study have been 
published previously in Science Education (March 
and April, 1949). Now the study is made available 
for those persons interested in a complete cover- 
age of this outstanding study. Curriculum work- 
ers and teachers of integrated physical science 
courses in high school and college will be pleased 
to have the study available. Copies may be ob- 
tained from the author in either paper or cloth- 
bound editions. 


Hurp, ArcHER W. Man and His Sociological and 
Psychological Environment. Richmond 19, Vir- 
ginia: Bureau of Educational Research and 
Service, Medical College of Virginia. Unpaged. 
$1.75. 


This is a mimeographed experimental edition 
of a textbook for nurses. It is designed to inte- 
grate some useful concepts in sociology and 
psychology, including language and communica- 
tions. Principles and generalizations are em- 
phasized in order to suggest a desirable scientific 
outlook. 

The author states his philosophical premise and 
the aims and objectives of the course. There are 
some eighteen units such as Foundations of Human 
Society; The Reactions of Society and the Indi- 
vidual; Social Functions and Relationships; Eco- 
nomics and Social Life; Some Aspects of Family 
and Marriage; Delinquency, Crime, Ethics and 
Religion; Group Psychology; Use and Abuse of 
Language; The Nature and Process of Eaucation. 

This book is an excellent and unique contribu- 
tion to the field of nursing education. Teachers 
of integrated courses in other teaching areas will 
find here many interesting and practical ideas. 


HoL_eENBECK, E. IRENE AND STEVENSON, ELMO 
NALL. Selected Procedures in Teaching Biol- 
ogy. Corvallis, Oregon: Oregon State College, 
The College Press. 1950. 57 p. $0.75. 


This should be a most valuable book to high 
school biology and general science teachers. Miss 
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Hollenbeck is a teacher of biology in the Salem 
High School and Dr. Stevenson is president of 
the Southern Oregon College of Education at 
Ashland. 

The table of contents lists: field trips, games, 
dramatizations, visual aids, construction activities, 
other teaching aids, and a bibliography. 

Not too many books of this type are available. 
Science teachers of the biological aspects of sci- 
ence will find this a most useful book. 


Witson, Wittiam. A Hundred Years of Physics. 
New York: The Macmillan Company, 1950. 
319 p. $3.50. 


This is one of the Macmillan One Hundred Y ears 
Series. This work begins with a brief outline of 
the state of the physical sciences at the beginning 
of Victoria’s reign, and traces the development 
of physics from 1840 to the present day. The 
treatment assumes more than the ordinary lay- 
man’s knowledge of physics but a high school 
teacher or college teacher of physics will find the 
reading interesting and illuminating. Numerous 
illustrations supplement the textual material. 


SCHNEIDER, HERMAN AND Nina, How Big Is 
Big? New York: William R. Scott, Inc., Pub 
lisher, 1950. 


How Big Is Big? is another of the delight- 
fui elementary science books by the Schneiders. 
This book attempts to develop the concept of size 
from stars to atoms. Many illustrations of dif- 
ferences in size, both large and small, are used. It 
is intended for the primary grades. ~The illustra- 
tions, in color, are by Symeon Shimin and add 
much to the attractiveness of the book. 

This book is an unusually fine addition for the 
elementary science book shelf. 


3EIM, JERROLD. Country Train. New York: 
William Morrow and Company, 1950. Unpaged. 


$2.00. 


Country Train is a delightful book that every 
first grader will thoroughly enjoy. The little boy 
Sam took especial pride in Old Putt the little 
country train with its old steam engine. Sam’s 
father and big brother worked on the railroad. 
Sam got to visit the Train of Tomorrow and 
found it could not do some things that Old Putt 
could. 

The illustrations, many in color, by Leonard 
Shortall are especially attractive for children of 
the primary level. 


Berm, Jerrotp. The Smallest Boy in the Class. 
New York: William Morrow 
1949. Unpaged. $2.00. 


and Company, 


Tiny was the smallest boy in the class-—a fact 


he very much resented. So he shouted the loud- 
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est, told the tallest tales, drew the biggest pictures, 
dashed ahead of the others to the playground, 
grabbed the first ride on the slide. Then one day 
Tiny got a chance to show that in one way he 
was the biggest boy in class. After that his play- 
mates called him Jim. 

The story, together with the appealing illustra 
tions, many in color, by Meg Wohlberg, will de 
light first graders. 


New 
1947. 


Berm, Jerrotp, Andy and the School Bus. 
York: William 
Unpaged. $2.00. 


Morrow and Company, 


First graders and other primary children who 
ride on the school bus (or wish they could!) will 
enjoy this story of Andy who wanted to ride on 
the school bus more than anything else But 


everyday the school bus passed him by until one 


unforgettable day the bus broke down and Andy 
got his chance to ride. 

The print is large and the illustrations, many 
in color, by Leonard Shortall add charm and 


appeal to the story. 


R ccogtiene 


the jar reaching consequences 
science has for human society, 
these stimulating texts organize 
basic subject matter 
around problem areas 

having significance 

for young people 

in their everyday living. 
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